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in the General Introduction. "The health risk of abstainers" is presented in 
Chapter 6 of the thesis and not in Chapter 4 as stated in the General 
Introduction. Similarly, Chapters 5 and 6 correspond to Chapters 4 and 5 of 
the thesis, respectively. 
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10 
1 GENERAL INTRODUCTION 
1.1. Introduction 
For many years, scientists have studied the relationship behveen 
conslunption of alcoholic beverages - wine, beer and spirits - and health. 
An overview of the major risks and benefits associated with alcohol 
conslunption is given in Table 1.1. 
Alcohol has a number of adverse effects on health - it contributes to liver 
diseases including liver cancer; to breast, throat (esophageal), larynx, 
pharynx, oral cavity cancers; to injuries and poisoning; and to blood 
pressure increases (Andreasson et aI., 1988; Anderson, 1995; Smith-
Warner et a1., 1998). At low levels of conslunptiOll, howevel~ alcohol has 
also been associated with beneficial health effects. Many epidemiological 
studies have suggested that there is a U- or J-shaped relationship 
between alcohol constunption and all-cause mortality (Mannot et a1., 
1981; Camacho et aI., 1986; Poikolainen, 1995). Light and moderate 
drinkers have Imver lllortality rates than either abstainers or heavy 
drinkers (the two ends of the V-shaped curves). The lower mortality risk 
among light and moderate drinkers is largely due to a reduction in the 
risk of coronary heart disease (CHD), a rnajor cause of death in 
industrialized countries. The increased risk at higher levels of 
constunption are explained by other causes of death, such as suicide, 
accidental injuries, and several other diseases such as liver cirrhosis or 
hemorrhagic stroke (Gordon & Doyle, 1987; Romelsjo, 1995; Bondy, 
1996). The shape and the level of the curves vmy according to the 
distribution of alcohol consumption in the population as ,veIl as with the 
prevalence of the condition under study and the background risk for 
developing the mentioned condition. 
The health benefits of light to moderate drinkers are not restricted to 
their lower lllortality risk. Light and moderate drinkers seem to have 
lower rates of myocardial infarction, ischaelnic stroke, non-insulin 
dependent diabetes, common cold, and better subjective health than 
abstainers or heavy drinkers (Palomaki & Kaste, 1993; Rinun et aI., 1995; 
Poikolainen et aI., 1996; Rimm et aI., 1996). 
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Table 1.1 Overvie'w of risks and benefits associated with alcohol 
consumption 
RISKS ASSOCIATED WITH BENEFITS ASSOCIATED WITH 
HIGH CONSUMPTION MODERATE CONSUMPTION 
Liver injury (alcoholic hepatitis, Longevity 
liver cirrhosis, liver cancer) 
Pancreatitis Myocardial Infarction 
High blood pressure Coronary heart disease (CHD) 
Helnorrhagic stroke Ischaclnic stroke 
Suicide, accidentsr injuries, Subjective health 
poisoning 
Cancer (oral cavity, pharynx, Non-insulin dependent 
larynxr oesophagus, 1ivel~ diabetes 
breast) 
Poisoning, alcohol psychosisr Common cold 
dependence 
Violence, legal problems, family Euphoria, lllood stimulant, 
disruption relaxation 
Work-related problems Stress-buffer 
Besides these health effects, alcohol consumption has also social and 
psychological consequences. Alcohol induces feelings of euphoria, is a 
111ood-sthnulant, enhances social interaction, produces relaxation and it 
is kno,vn for its stress-buffering properties. Howevel~ alcohol 
consurnption is also related to violence; it has fami1y and work-related 
adverse consequences such as family violence and disruption, 
unenlploYlnent, reduction in work productivity or sickness absence 
(Romelsjo, 1995; Bondy, 1996). Besides the effects of alcohol on the 
drinkel~ the effect of alcohol on the health of people other than the 
drinker is of great importance from the public health standpoint. 
1.2 What constitutes 'light to moderate' drinking? 
12 
There are no universally accepted definitions of 'light', 'lnoderate' or 
'excessive' drinking. Most of the studies on the relationship between 
alcohol consllmption and health are based on SOlne sort of average 
rneasure for alcohol intake. SOlne studies have summarized alcohol 
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intake into ounces, gralns, glasses or units per month, week, or day. How 
much alcohol constitutes a "drink" or a "unit"? Wine, beer and spirits 
differ in the concentration of alcohol: from about 5% in beel~ to 11-13% in 
wine and about 40% for spirits. The amount of ,vine, beer and spirits 
contained in a standard glass also varies, fr01n 250 1111 contained in a glass 
of beer to about 100 rn1 in a glass of wine and about 30 m1 in the case of 
spirits. Therefore, the alcohol content of a standard unit is equivalent for 
an types of beverages: One standard unit contains between 8-10 grmns of 
ethanol. 
Some health benefits have been observed for levels of alcohol 
consUlnption as lm.v as ] glass every second day but some researchers 
have reported benefits even at levels of 5 or 6 glasses per day (Jackson, 
1994; Mac1ure, 1993; Rehm et al., 1997). One drink pel' day, in any casc, is 
the amount most frequently reported as associated with health benefits 
(Poikolainen, 1995). 
But does light-moderate drinking simply mean drinking below certain 
average number of units per week? The telnpOI'a! variation of the 
drinking has been recently added to the picture. At a given level of 
alcohol intake, regular drinkers have been reported to be better off than 
occasional drinkers (Wmmamethee & Shapel~ 1996; McElduff & Dobson, 
1997; Russell et ai., 1991). Thus, current definitions of light to moderate 
drinking account not only for average conslunption but also for drinking 
pattern (Rehm et aI., 1996). 
1.3 What is the interpretation of these V-shaped curves? 
Results seem to be consistent. In case-control and prospective studies in 
various countries looking at both sexes and across racial groups, 
abstainers and heavy drinkers seem to have poorer health status when 
compared to light and moderate drinkers (e.g. Poikolainen, 1995; 
Maclure, 1993; Shapel~ 1990). The interpretation of the findings, howevel~ 
remains controversial (Klatsky et aI., 1990; Thorogood et ai., 1993). Three 
alternative (and/ or complementary) explanations for the findings have 
been proposed: Causation, selection and confounding. 
1.3.1 Causation 
Many researchers accept the hypothesis that the low health risk observed 
alnong light or moderate drinkers c01npared to abstainers and heavy 
drinkers represents a causal protective effect of alcohol at moderate 
levels. Supporting this hypothesis we find evidence for plausible 
biological mechanisms for the explanation of the findings (Maclure, 
1993). Alcohol increases HDL cholesterol levels, decreases the risk of 
thrOlnbosis by increasing blood-clotting activity, decreases platelet 
aggregation and fibrinogen, insulin resistance, and decreases blood 
pressure (Wannamethee & Shapel~ 1991; Langer et ai., 1992; Hendriks et 
aI., 1994). Components of alcoholic beverages other than alcohol have 
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also been studied in order to determine whether these biological effects 
were due to alcohol as such or to other components present in alcoholic 
beverages (Maxwell et aI., 1994). Antioxidants such as flavonoids, for 
example, have been suggested to be responsible for the additional health 
benefits observed alllong 'wine drinkers. Some other mechanis111S are also 
possible. The tension-reduction-hypothcsis postulates that alcohol has 
stress-buffering effects (Cappell & Greeley, 1987). In fact, a large 
proportion of the drinkers reports drinking in order to cope with stress 
(Allan and Cooke, 1985; Krause, 1991). If light-moderate drinking buffers 
the effects of stress on health, in the presence of stress, light-moderate 
drinkers are likely to benefit from the stress-buffering properties of 
alcohol and enjoy better health (jones, et aI., 1982). Abstainers, on the 
contrary, are hypothesized to be 1110re prone to suffer the effects of stress 
on health. At high levels of consumption, alcohol would no longer 
provide buffering effects but aggravate the stressful situation (Cappell & 
Greeley, 1987). Given the high prevalence of both, light-moderate 
drinking and of stress in industrialized societies (where the benefits of 
light-moderate drinking have been reported), based on the stress-
buffering effects of alcohol consumption, health benefits are likely to be 
observed among light-moderate drinkers. These lnechanisllls could 
explain the health benefits observed at low levels of consumption. 
High conslunption of alcohol, on the other hand, may also cause health 
danwge, At the aggregate level, per capita alcohol constunption has been 
associated with higher death rates from injuries, violence, suicide, 
poisoning, helnorrhagic stroke as well a cancers of the mouth, pharynx, 
larynx, liver and breast (Andreasson et aI., 1988; Anderson, 1995; Smith-
Warner et aI., 1998). 
For Inost problems, drinking is not the single cause, but one of the factors 
that lead to increased risk of harm. Other factors, including genetic 
predisposition and circtllllstantial conditions, contribute to the risk of 
harm and are aggravated by the use of alcohol. For some conditions such 
as liver cirrhosis, the higher the intake, the higher the risk. 
1.3.2. Selection 
14 
In the presence of disease (whether or not related to heavy drinking), 
subjects are likely to abstain from drinking or to stop drinking (lfsick-
quitters"). Individuals who stop drinking because of ill health would 
provoke an artificial elevation in the risk mnong abstainers (ShapeI' et al., 
1988; Shapel~ 1990). Several researchers also argue that part of the risk 
observed mnong abstainers is explained by the contmnination of the 
group of abstainers with the presence of fanner (heavy) drinkers that 
stopped drinking due to problems related to (heavy) drinking. Fonner 
heavy drinkers who stop drinking, originally at the right end of the U-
shaped curves, would artificially increase the health risk in the 
abstainers' group since they carry along their already elevated health risk 
(Andreasson, 1998; Thorogood et aI., 1993). Furthermore, individuals 
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'who are lllore vulnerable lnay never start drinking or quit drinking at 
young ages. This has been referred to in the literature as susceptibility 
bias (Vaillant, 1983; Foets & van BaaJ~ 1993). 
1.3.3. Confounding 
An alternative interpretation for the health benefits of light-moderate 
drinkers lies in the fact that abstainers and heavy drinkers could differ 
fr01l1 light-Inoderate drinkers in characteristics other than their alcohol 
conslllnption. In order to be able to conclude that alcohol protects against 
a nlllnber of health problems, a comparison 1l1USt be Inade bet'ween 
groups that differ exclusively with regard to alcohol consumption. Both, 
abstainers and heavy drinkers, howevel~ lnay differ from light-moderate 
drinkers in lifestyle factors, such as s1110king, dietary habits 01' physical 
activity; and in psychosocial characteristics and personality, stressors, 
social networks, life circumstances or coping strategies. These 
characteristics rather than their abstention or their high alcohol 
consumption may be responsible for their disadvantageous health 
condition (Hart et aI., 1999; Fillmore et aI., 1998; Skog, 1996; Mertens et 
aI., 1996). 
1.4 Aim and structure of this thesis 
The purpose of this study is to gain insight into the explanation of the U-
shaped curve. [n order to do so, the relationship between alcohol 
conSU111ption with regard to objective as ,veil as subjective health will be 
described, putting special emphasis on the study of several aspects of 
drinking pattern such binge drinking, frequency of the consumption and 
type of alcoholic beverage consumed (Part I). Furthermore, the role of 
psychosocial stressors and the stress-buffering effects of alcohol 
conslllnption will be assessed (Part II). How can these aspects contribute 
to the explanation of the U-shape? 
Figure 1 provides a graphic representation of the relationships assessed 
in the present study. 
Chapter 2: Data source 
A detailed description of the study population and the methodology 
used for the present study is provided in Chapter 2 of this thesis. 
Part I: Alcohol consumption and health: various health measures and 
alcohol drinking patterns 
Light-lnoderate drinking has been associated with benefits for a number 
of objective as well as subjective measures. The mechanisll1s underlying 
these U-shaped curves are not well understood. There is evidence for 
some biological explanation (HDL cholesterol, changes in blood 
General Introduction 15 
pressure), and such biological mechanis111s 'would at least partly explain 
the protective effects found for cardiovascular diseases. But would a 
purely biological mechanism also explain the higher resistance of light-
moderate drinkers to COll1111on cold, or their better subjective health? 
Most of the studies investigating the relationship between alcohol 
consumption and health looked at total volume of alcohol consumed 
(average alcohol intake llleasured in either granls/ day, units/ week or 
any other equivalent measure), while disregarding other drinking 
pattern aspects, such as binge drinking, drinking settings or type of 
beverage consurned (Rehm, et al., 1996). Only recently, a lllUl1ber of 
scientific efforts have been directed to the study of these other aspects of 
drinking (Rehm et a!., 1996; Single & Wortley, 1993; Room et a!., 1995). 
Corroborating or refuting the findings of other researchers for objective 
health and adding information on the role of drinking pattern in the 
relationship between alcohol conslunption and more subjective health 
outcomes will bring insight into the understanding of the tnechanisms 
underlying the U-shaped curve. Are light and moderate drinkers better 
off because they drink light-moderate amounts of alcohol? Or do they 
have a healthier drinking style (i.e., are more likely to be regular 
drinkers, 'wine drinkers, engage less often in binge drinking, are 1110re 
likely to be social drinkers)? 
Figure 1 A graphical representation of the relationship between alcohol 
consumption and health: The role of drinking pattern and 
psychosial stl'essors 
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Chapter 3: Subjective health measures 
Chapter 3 of this thesis concerns the description of the relationship 
between alcohol consumption and several objective and subjective 
health measures (see figure 1), Average alcohol intake is studied, as well 
as binge drinking or frequency of heavy drinking episodes. Does the 
Saine curvilinear relationship describe the relationship between alcohol 
and objective and subjective health outcomes? Does binge drinking 
increase the health risks for objective and subjective health outcomes? 
If the same curvilinear pattern observed for mortality would be observed 
for subjective health, it would seem unlikely that this is explained by a 
specific biological mechanism, and this would suggest that some other 
mechanism also contributes to the health benefits associated with 
1110derate drinking. On the contrary, if the Saine curvilinear pattern is not 
found, one may speculate that there is only some kind of biological 
mechanism underlying the effects of alcohol on health. Thus, the study 
of subjective aspects of health may provide further insight into the 
understanding of the underlying Inechanis111s explaining the U-shaped 
curve. 
Chapter 4: The health risk of abstainers 
As stated above, several researchers have argued that the health benefits 
observed for light-rnoderate drinkers compared to abstainers are due to 
seledion of the group of abstainers. The main criticism that studies on 
the health benefits of alcohol constunption have received primarily 
concerns the c01nposition of the group of abstainers. What is the 
proportion of former drinkers in the group of current abstainers? What 
proportion of abstainers and of fonnel' drinkers abstains fr01n alcohol 
due to ill health (are 'sick-quitters')? What is the contribution of fonner 
drinkers to the health risk of abstainers? Do abstainers differ from 
drinkers in characteristics other than their abstinence from alcohol? 
Although in the group of abstainers, recent studies have been able to 
separate those who were former drinkers and those who abstain due to 
ill health, results are not conclusive. Furthermore, the Inain focus of such 
studies has been on objective health measures and nothing is known 
about the contribution of fonner drinkers or sick-quitters to the elevated 
risk observed among abstainers for 1110re subjedive health Il1eaSllres. 
What is the contribution of fonner drinkers to the elevated health risk 
observed alllong abstainers? What are the characteristics differentiating 
abstainers horn drinkers? Chapter 4 addresses these issues. 
Chapter 5: Occasional versus regular drinking 
In addition to average intake, drinking pattern has been suggested to be 
important in the relationship between alcohol consumption and 
objective health (Camargo et aI., 1989; McElduff & Dobson, 1997; 
Fillmore et aI., 1998). Several researchers have pointed out that regular 
drinking of small alnounts of alcohol does not have the saIne health 
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effects as does drinking large mnounts occasionally (binge drinking). 
This is true at least for outcOllles snch as mortality, stroke, blood 
pressure, n1ajor coronary event or acute Inyocardial. infarction 
(Kauhanen et a!., 1997; Hendriks et aI., 1994; McEldufi & Dobson, 1997; 
Palomaki & Kaste, 1993). Possible biological explanations (such as 
differences in blood pressure by drinking pattern, for example) have 
been lllentioned but the mechanisms are not yet clear (Kauhanen et aI., 
1997). Are regular drinkers also better off than occasional drinkers with 
regard to subjective health llleasures? Docs it Inattel~ in tenns of health, 
whether one drinks a lot on a few days rather than a little everyday? 
Have occasional and I 01' regular drinking different effects for objective 
and subjective health? Chapter 5 describes the relationship between 
alcohol conslunption and health for drinkers of similar average alcohol 
intakes and different drinking patterns. 
Chapter 6: Type of beverage 
The idea that red wine in particular protects against heart disease has 
been popularized as the 'French Paradox' - the finding that people in 
certain regions of France have relatively low rates of heart disease even 
though their diet is high in saturated fats (St.Legel' et aI., 1979; Renaud & 
de Lorgeril, 1992). Are wine drinkers better off than beer drinkers? Are 
the health effects related to the type of alcohol consumed (e.g., wine, beer 
or spirits)? SOlne studies favored 'ivine against other beverages while 
some others found more benefits for beer and for spirits drinkers and 
SOlne others found no differences behveen the beverages (Rinull et aI., 
1996). Results regarding the health effects of different beverage-types are 
contradictory (Doll, 1997). Components other than alcohol (antioxidants, 
phenolic compounds, tannins, flavenoids) have been suggested to be 
responsible for the health differences (I<imm et aI., 1996; Klatsky & 
Armstrong, 1993; Gronb",k et a!., 1995). In addition, drinking pattern and 
practices have been suggested to underlie the differences by type of 
beverage (Wannamethee & Shapel; 1999; Gronb",k et aI., 1995). 
Corroborating 01' refuting previolls studies in relation to objective 
outcomes (mortality) the superiority of one type of beverage over the 
others for n10re subjective health Ineasures brings insight into the 
understanding of the possible mechanisllls explaining these differences. 
Is the health of wine drinkers better than that of beer 01' spirits drinkers? 
Is the San1€ pattern observed for the different health llleasures 
considered? Chapter 6 exmnines the role of type of beverage. 
Part II: The role of psychosocial stressors and the stress-buffering 
effects of alcohol consumption 
The 111ain focus in the second part of this thesis is on the role of 
psychosocial stressors in the explanation of the U-shaped curve. We first 
studied the association between several stressors and alcohol 
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consumption and then we examined the stress-buffering effects of 
alcohol, or in other words, the role of alcohol consumption in the 
relationship behveen stressors and health. 
Psychosocial characteristics differentiating abstainers and drinkers have 
been speculated to be responsible for their health differences (Eward et 
aI., 1986; Baum-Baickel~ 1985; Madure, 1993; Fillmore et aI., 1998; Skog, 
1996). Howevel~ infonnation regarding these psychosocial characteristics 
is not usually available in studies focusing on the health effects of 
alcohol. It has also been suggested that alcohol's stress-buffering effects 
could contribute to the explanation of the V-shaped curve (e.g., Jones et 
aI., 1982) Are light and moderate drinkers in better health than abstainers 
and heavy drinkers because the effects of stress on health are buffered by 
light-moderate doses of alcohol? 
Chapter 7: Stressful life events and chronic stressors in relation to alcohol 
conslllnption 
Stressful life events and chronic stressors have been associated with 
alcoholism, alcohol abuse, alcohol dependence and proble111s in different 
populations (Linsky et aI., 1985; Cole et aI., 1990; Jolmson & Pandina, 
1993; Welte & Mirand, 1995). Psychosocial stress has also been associated 
with health. Our body reacts to stress by creating an alert situation. Stress 
affects our cardiovascular system by increasing our heart rate and blood 
pressure. It has also consequences for the inullune system and affects our 
mental functioning. A deterioration of health is likely to occur in the 
presence of stress (Cohen & Herbert, 1996; Markovitz et aI., 1993). 
Alcohol has been hypothesized to buffer and to serve as a coping 
mechanism against stress. It is COll11110111y accepted that people drink 
alcohol in order to cope with the effects of stress (Allan and Cooke, 1985; 
Krause, 1991). The two ends of the U-shape, abstainers and heavy 
drinkers, are the focus of the study. Are abstainers and heavy drinkers 
1110re likely than light-1110derate drinkers to report negative life-events 
and long-term stressors? And, does this explain their higher risk of 
health problellls? In Chapter 7 ~Ne describe the association between life-
events and long-term stressors in relation to alcohol consumption. 
Chapter 8: Adverse 'vorking conditions and alcohol conslullption 
The relationship between work stressors and alcohol has also been 
studied. "Vork-related stress has been associated lvith alcohol abuse 
(Muntaner et aI., 1995; Romelsjo et aI., 1992; Crul11 et aI., 1995), alcohol 
consumption (Romelsjo et aI., 1992), and also alcohol-related problems 
(Kawakami et aI., 1993; Cooper et aI., 1990). Despite the number of 
studies that have been conducted in the field, results are often 
contradictory (Trice and SOlU1enstuhl, 1990; Greenberg and Grunberg, 
1995). Once again, abstainers and heavy drinkers ·were the lnain interest 
of the study. In the working population, are abstainers and heavy 
drinkers more likely than light-1110derate drinkers to report adverse 
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working conditions? Chapter 8 explores the association between adverse 
working conditions and alcohol consumption. 
Chapter 9: The role of psychosocial stressors in the U-shaped curve 
Stress has been repeatedly reported to have an adverse affect on health. 
In the presence of stress, individuals are lllore vulnerable, which is often 
reflected in adverse health consequences (Markovitz et ai., 1993; Cohen 
& Herbert, 1996). Alcohol, on the other hand, has been reported to have 
stress-buffering effects (Cappell & Greeley, 1987). If alcohol buffers the 
effects of stress on health, in the presence of stress, light-moderate 
drinkers are likely to benefit from the stress-buffering properties of 
alcohol and enjoy better health. Given the high prevalence of both light-
moderate drinking and of stress in industrialized and modern societies, 
the stress-buffering effects of alcohol could be reflected in health benefits 
for light-moderate drinkers. In Chapter 9 we assess the role of alcohol 
conslullption in the relationship between psychosocial stressors and 
health. More specifically we explore the possibility that the relationship 
between stress and health is different fol' the different levels of 
consumption. Abstainers are speculated to be more prone to suffer the 
effects of stress on health, while light-moderate drinkers mal' be better 
off, given the stress-buffering effects of alcohol. 
Chapter 10: General disclIssion 
The results are summarized and discussed in Chapter 10. The limitations 
of the study and its contribution to the scientific literature are stated. It 
furthennore provides suggestions for future research and a discussion of 
the implications of the findings for pllblic health. 
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2 DATA SOURCE 
For the present study, data from the GLOBE study was used. The GLOBE 
acron)'111 refers to 'Gczondhcid en LcvcnsOlllstandigheden l3evolking 
Eindhoven en Olllstreken' ('Health and Living Conditions of the 
Population of Eindhoven and Surroundings'). The GLOBE study is a 
longitudinal study conducted in the South East region of The 
Netherlands, aiming at investigating sociodemographic inequalities in 
health. For practical reasons, the GLOBE-study ""as carried out in a 
geographically restricted area, Eindhoven and seventeen sluTolmding 
111unicipalitics. Eindhoven is an industrial city "\vith a population of 
approximately 195,000 inhabitants (the fifth largest city of The 
Netherlands) and because of the inclusion of smaller municipalities the 
study area is mixed rural·urban (Mackenbach et a!., 1994). 
2.1 The baseline measurement 
A random sample of approximately 27,000 persons, stratified by age, 
degree of urbanization and socioeconomic status was drawn £r0111 
population registries. Individuals with Dutch nationality and in the age 
range 15·74 were eligible for the study. Older individuals as well as those 
in the lowest and highest socioeconOlnic groups were oversampled in 
order to increase the contrast to study socioeconomic inequalities in 
health, the main objective of the GLOBE shld), (described in detailed in 
Mackenbach et aI., 1994). In March 1991 a postal questiOlUlaire was sent 
and 18,973 persons responded (response rate of 70,1%). As shown in 
Table 2.1, the response rate was lower than average among younger 
people, those fronl urban areas and the never tnarried and divorced, but 
the differences in response rates were stnall. 
Respondents "were inquired, ulnong others, about their health status, 
health behavior and sociodemographic characteristics. In order to obtain 
a more complete assessment of several factors such as health stahls, 
financial situation, or psychological factors, a subsanlple of the 
respondents to the postal questiOlUlaire was furthermore approached for 
personal interviews. Of the 3,529 respondents of the postal survey who 
were contacted, 2802 responded (response rate of 79,4%). 
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Table 2.1 Response rates to the postal questiOlUlaire by socio-dcn1ographic 
characteristics 
Numbers approach~d (.1) Numbers responding (b) 
Genuer 
"'omen 
Ag' 
14-3·1 
35-5-1 
55-74 
1farital statlls 
Married 
Single 
Separated ILJh'orced 
Widowed 
13,583 
13,487 
7,083 
lO,Ol\8 
9,899 
17,736 
4,781 
2,218 
l,S-H 
----
9,207 
9,766 
4,762 
6,977 
7,234 
12,568 
3,958 
1,152 
1,008 
(a) nft ',1rnpl,., i <"ll,b! 5=F)~ (n ~ 27,271\) rninm: qlJ~Sti~l1Il.lfL5 which were r~hJm,',1 
l~'-du,<, t],~ .,ddn'~s wilS "..hmg (n~!2~); l,<,r;<m5 who h;,d di~J (n~30). 
P"""I" wI,,) II'''''' .,1>><-'111 fl'r a ["Ilg lim~ (n~l~). ntlf,in;.; h"m<' rcsidcnl, (n~7). 
rn~n!~!ly lnnJic.JPI,<,J (n~2") 
(b) I e. th{\se ",h" I'dutlll'd d ("rnr],·tl'd q\Jcsti"nn~il'~ (N ~ )::I})73) 
Alcohol consumption 
Response rate (%) 
67.8 
72.4 
67.2 
69.2 
73.1 
70.9 
82.8 
51.9 
39.6 
The baseline questionnaire included questions regarding the drinking 
behavior of the respondents. Information regarding frequency and 
anl0tlIlt consumed on a drinking occasion was available for ottr study. 
Respondents were also inquired about other aspects of the drinking 
pattern such as frequency of heavy drinking episodes and type of 
a1cohoHc beverage consumed. The alcohol questions used in the present 
study had been validated before in the Dutch population and are often 
used in alcohol studies (Garretsen, 1983). 
The follmving questions ,,,ere included in the questionnaire in order to 
measure alcohol consumption: 
• 'Please indicate \vhat type of alcoholic beverage do you usually 
consume when you drink?' 
Respondents were asked to cross only one of the following response-
alternatives: 'beer', 'wine', 'nlixed drinks' (alcohol with softdrinks), 
'strong beverages such as genevel~ whisky, cognac, etc.', 'it varies all 
the time', and 'I do not drink'. For the present study, respondents in the 
categories of mixed drinks and strong beverages were cOlnbined. 
Respondents who answered the question by saying 'I do not drink' 
,,,ere considered abstainers. 
• 'Research showed that many people often drink more than six alcoholic 
beverages every day' 
• 'I-lave you, in the last half-year consluned six or 1110re glasses on one 
day?' 
Respondents answered yes or no. 
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• 'If yes, in the last half-yeat~ how often have you consm11ed six or more 
glasses?' 
Response alternatives were: 'everyday', '5 to 6 tinles per ·week', 3 to 4 
times per week', '1 to 2 times per '\veek', '1 to 3 tiI11es per month', '3 to 
5 times in the last six 111onths' and 'I to 2 times in the last six lllonths' 
• 'On average, how l11any days per '\veek do you drink alcoholic 
beverages?' 
Response alternatives were: '7 days pel' week', '6 days per ·week', '5 
days per week', '4 days per week', '3 days per week','2 days per week', 
'1 da), per week'. 
• 'On a day in which you drink alcohol, how 111any glasses do you drink 
on average?' 
Response alternatives given to this question were: '11 glasses or 111ore', 
'7 to 10 glasses', '6 glasses', '4 to 5 glasses', '3 glasses', '2 glasses', and 
'1 glass'. 
With this inforrnation at hand, ,ve constructed two additional variables 
to describe in greater detail drinking pattern. Information regarding 
alnount of alcohol consluned pel' drinking occasion (in glasses per day) 
was COl11bined with information regarding frequency of the consumption 
(in number of days pel' week) to arrive at a IneaSltre of average intake 
(units per week). As explained in Chapter 1 (1.2.) the amount of alcohol 
contained in a glass of beer is equivalent to that contained in a glass of 
wine or spirits, and it is about 8-10 grs of pure ethanol (1 glass = 1 unit = 
8-10 graIns of ethanol). Drinkers were categorized according to average 
alcohol intake into: light (1-14 units/ week), moderate (15-28 units/ week) 
and excessive drinkers (~29 units/week). For some of the analyses we 
reduced the nlU11bel' of categories even further and ,ve used different cut-
off points for heavy drinking for Illell and WOlnen. Alllong Illen we 
distinguished light-moderate drinkers (:<:21 units/week) and heav)' 
drinkers (>21 units/'\veek) and among women, sitnilarly, ,ve 
distinguished between those drinking ,,14 units/week and those 
drinking >14 units/1.veek. These cut-off points ,vere chosen because 
drinking below these limits had been associated with health benefits in 
the literature (e.g. Jackson and Beaglehole, 1995). 
In order to cOlnpare drinkers with comparable average intakes and 
different drinking pattern, we further classified drinkers (those drinking 
up to 6 glasses pel' da),) into the following categories: 1-2 da)'s/1-2 
glasses, 3-5 da)'s/1-2 glasses, 6-7 da)'s/1-2 glasses, 1-2 days/3-5 glasses, 
3-5 days/3-5 glasses, 6-7 da)'s/3-5 glasses, 1-2 da)'s/6 glasses, 3-5 da)'s/6 
glasses, 6-7 days/6 glasses. 
2.1.2 Health status 
Several questions were included in the questionnaire as well as the 
personal interviews to lllap as many dimensions of health stahlS as 
possible. For the health llleasurernents, instruments as developed and 
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validated by the Netherlands Health Interview Survey ·were used 
(Central Bureau of Statistics, 1988). 
A single question was used to measure perceived general health: Iho,,,, do 
you rate your health, generally speaking?' Five response possibilities 
were given: very good, good, sOlnetiInes good-so111etimes fair, fail' and 
poor. For the present analyses, the responses given were dichotOlnized 
into: very good or good vcrsus less than good. 
A list of subjective health complaints was also included in the 
questiOlmaire (Dirken, 1967; Central Bureau of Statistics, 1988). The list 
included questions regarding chest pain, back pain, stOlnach complaints, 
feeling dizzy, etc. For this study we looked at the sum of these 
cOlnplaints. A dichotomized variable ,vas constructed and respondents 
were categorized as reporting suffering from ::;;3 of the cOlnplaints or 
reporting >3 of the complaints. 
The prevalence of specific chronic conditions was 111easured by 
administering a checklist of 23 frequent disorders (Central Bureau of 
Statistics, 1988). Respondents were classified according to whether or not 
they reported suffering from any of the conditions listed in the 
questionnaire. 
For the subsanlple of respondents of the postal survey that was 
approached for the oral interview (n ~ 2,802), information from the 
Dutch version of the Nottingham Health Profile, with its different 
subscales: mobility, pain, sleeping cOIn plaints, social isolation, 
cOll1plaints of lack of energy and emotional cOlnplaints, was also 
collected (Hunt, McEwen & McKenna, 1986; Essink-Bot, van Agt & 
Bonsel,1992). 
2.1.3 Vital status 
Mortality data was obtained from the population registers. For the 
present study, virtua11y complete 1110ltality infonnation gathered until 
1996, used for Chapter 3, (clUnulative number of deaths ~ 760) and until 
1998, used for Chapters 6 and 9, (cumulative number of deaths ~ 1,144) 
was used. 
2.1.4 Psychosocial stressors 
32 
For the present study, various sources of psychosocial stress were 
considered: life-events, chronic stressors and adverse ·working 
conditions. 
Respondents were asked about their experience of the following life 
events in the preceding hvelve I110nths: moving; itnportant dccrease in 
financial position; being a victim of a robbery, assault 01' rape; whether 
he/she had lost his/her own job; whether a partner or a family member 
had lost his/her job; whether a partner or another family member was 
seriously ill; whether their partner had died; whether a close relative or 
a close friend had died; or whether they had divorced or had broken up 
'with their partner. Respondents answered yes or no to each of these 
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questions. A variable \vas constructed to determine whether IHore than 
each life-event separately, an accumulation of events was associated with 
drinking or drinking heavily. This variable had the following categories: 
none of the events listed, positive answer given to 1 of the events, and 
positive answers given to 22 events. 
Reporting having financial difficulties at the time of data-collection 
(having difficulties affording food, housing, electricity, etc.), housing 
problems during the previous year (draft, cold and damp), and 
neighborhood problems during the previous year (unpleasant smells; 
noise from neighbors, noise from traffic and critninality) were considered 
as chronic stressors. Respondents were also asked about their marital 
and elnploYlnent stahlS in the questi01ulaire. Being single, separated or 
divorced and widowed, and being unemployed, receiving a disability 
pension and having retired early or being retired, were also considered 
chronic stressors. 
Those respondents who reported being employed were also asked 
several questions in order to assess their \vorking conditions (Central 
Bureau of Statistics, 1992). The questions were included in one of the 
following domains: hazardous physical working conditions (noise, dirt, 
dust, etc.), support at work (from co-workers and supervisors), job-
control (monotonous work, breaks, development of own abilities, etc.) 
and job-demands (pace, titne-pressure). 
Infonnation regarding socia-demographic characteristics was also 
available fr01n the GLOBE questionnaire and from population registers. 
Characteristics such as age (date of birth), and sex, religious affiliation, 
marital status/living arrangelnent and level of urbanization were 
included. For the present study, educational level was used as a proxy for 
social class. 
2.2 The follow-up meastll'ement 
Tn 1993, 1995 and 1997 the follow-up data collection took place. 
Questionnaires were sent to the respondents to the baseline oral 
intervie\v (n=2,802). In this thesis only the follow-up measurement of 
1997 is used. Following the questionnaire, the individuals were 
interviewed and the interviewers collected the questi01ulaires in their 
visits. For the present study, only data collected by questionnaire were 
used. The Inain aitn of the follow-up was the measurement of change in 
health status. 
Alcohol consumption was also measured in the 1997 follow-up. In 
addition to the questions included in the baseline questionnaire, 
respondents who reported not drinking alcohol were further asked about 
their reasons for abstaining. The question: 'What are the most important 
reasons for not drinking alcohol (01' for no longer drinking alcohol)?' 
Response alternatives were: 'I do not like the taste', 'because others 
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suggested', 'because of Inedical advice', 'because of financial reasons' 'as 
a result of a TV-program, a spot, an advertisclnent', 'other reasons'. 
Measurement of health status was repeated with the same questionnaire 
lIsed at baseline. Age and sex ,vere included in the follow-up 
questionnaire in order to check if the person who participated ,vas the 
smne each titne. 
Table 2.2 Response rate in 1997 by socio-demographic factors, health, and 
alcohol consumption as measured in 1991 
1991 1997a 
n=2,802 n"'Z,148 
.~--,-,--
Demographic Llc\ors 1991 
Gender 
1I.Ien 1,369 I,02S 
,Vomen 1,433 1,12 
Age 
14-2';1 539 399 
30--l4 529 437 
45-59 985 803 
~6n 755 5tW 
l'I.lantal :-.t<lll.l~ 
1iankd 1,';115 1,510 
Single 585 431 
Separated/Divorced 143 1()j 
'Vidowed 128 82 
Educatioll 
I'rimofy schllol only 5" 372 
Low Yoc"<ltional/low sewndar)' 1,0[l-i 775 
Intecmedi,lte vocation~l/ high st'cond,lI), 637 513 
Higher vocJ.tiollJ.l/university 555 445 
Akohol consumpition in 1991 
Abst,liners 632 446 
Light drinkers 1,6-1-2 1,29ti 
l'I.foder<lte drinkers 285 217 
E\c(',~~h'e drinkers IH 91 
Health ;;t,llus in 1991 
Perceived general health 
Good Of ver), good 1,978 1,575 
Less than good 824 573 
Health complaints 
~3 c\lmpbinls 1,821 1,435 
>3 compl<1ints 981 713 
Chronic conditions 
o chronic conditions 1,496 1,177 
?: I chmnic conditions 1,293 
T1,~ nd '~Illpl~ in 1'H7 wJ.5/orrned by th(\;" rc'sF,mcic'nl, ,.f the 1<)~1 int~n il'w (n~l,.':l)l) 
(n~2.:-;lll) minus: Fers""" "h" dic'd (n~13n), l,he,ln.! niO\','J (n~1'i). ,dHl roulJ "ot L'~ 
trocc·d (n~l1) <>r ",h" n fI",',j tel r.'rtkil'.'l~ .'/t~r I'NI (n~('S) 
965 
response 1997 
.1S % of 1991 
75.1 
78.2 
74.0 
82.6 
81.5 
67.4 
78.9 
73.7 
72.7 
"'.1 
67.9 
77.2 
72.7 
64.1 
70.6 
79.0 
76.1 
79.0 
79.6 
695 
78,8 
72.7 
78.7 
74.6 
An adequate follow-up per mail required an updated database of 
addresses in order to minimize attrition. Population registries of the 
lllunicipalities involved in the study (and other municipalities if cohort 
members had l110ved fr01n the study area) tracked individuals with 
respect to place of residence, address, marital status and vital stahlS. The 
net response rate in 1997 was 76,6 percent of the respondents of the 1991 
qucstiOlulaire. In order to establish whether our follow-up was selective 
in tenns of demographic factors, alcohol conslunption or health status, 
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the response rate in 1997 was studied in relation to that of 1991 for each 
of these factors (see Table 2.2). Some differences in response rate with 
regard to socia-demographic characteristics, alcohol consUlnption and 
health status in 1991 between the baseline data-collection and the 1997 
follow-up, were observed. In 1997, people in the younger and in the 
older age-categories, ,viduwed, and those in the lower educational 
groups responded somewhat less than their respective counterparts. The 
response rate aillong abstainers 'was also lower than anl0ng drinkers. 
Furthel; response in the follow-up seemed to be higher among 
respondents in good health in 1991 (according to all three-health 
indicators). The implications of these differences in the response rates 
between 1991 and 1997 for the results of the present study will be 
discussed in Chapter 10. 
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CHAPTER 3 
The V-shaped curve: 
Various health measures and 
alcohol drinking patterns 

3 THE U-SHAPED CURVE: 
Various health measures and alcohol drinking 
patterns 
ABSTRACT 
Objective: To determine whether the well-known V-shaped relationship 
between average alcohol intake and mortality also holds for other health 
lllcasures and for aspects of drinking other than weekly average alcohol 
intake, such as frequency of heavy-drinking episodes. A1etJlOas: This 
study 'was carried out 'within the fratnework of a general population 
survey conducted in Eindhoven, the Netherlands (N=18,973). Apart from 
mortality the following health measures were considered: self-assessed 
health (based on perceived general health and the Nottingham health 
profile questionnaire), a list of chronic conditions, and a list of health 
complaints. Respondents were categorized as abstainers, light (1-14 
units/week), moderate (15-28 units/week) and excessive drinkers (" 29 
units/week). Information on the frequency with which heavy-drinking 
episodes occurred was also available. Reslllts: Light or moderate drinkers 
not only had lower mortality but other health burdens were lower than 
for either abstainers or heavier drinkers. Frequent heavy-drinking 
episodes were observed to be directly related to increased mortality 
rates, although not significantly. A trend was observed for drinkers 
reporting seldonl heavy-drinking episodes (once or twice in the previous 
6 months) to report less health burdens and to have lower mortality rates 
than those reporting no heavy drinking episodes. COIlc/IISiOIlS: A U-
shaped pattern was observed for mortality as well as for several other 
health ll1easures. Frequent heavy-drinking episodes were related to an 
increased likelihood of mortality (not significant but suggesting a J-
shaped pattern) and were not related to other health measures. 
3.1 Introduction 
Many studies have focused on the explanation of the relationship 
between alcohol consumption and health. It is well known that (heavy) 
alcohol consumption is linked to adverse outcomes such as liver 
cirrhosis, road accidents and suicide (Gordon and Doyle, 1987). 
Hmvevel~ alcohol consull1ption is not only associated with adverse 
effects; the influence of alcohol on health is ll10re complex. Many 
epidemiologic studies have suggested that there is aU-shaped 
relationship between alcohol consumption and such health outcomes as 
Inortality, cardiovascular diseases and stroke (Marmot et al., 1981; 
Marques-Vidal et a!., 1996; Stampfer et a!., 1988). Subjective health has 
also been added only recently to the list of outcomes studied and the 
literature is limited (Poikolainen et a!., 1996). 
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In order to gain 1110re insight regarding the health in1pact of exposure to 
alcohol, other health measures should also be considered. Alcohol 
consUlllption has direct consequences for health through biological 
111cchanislns, but has social and psychological consequences that Inay 
influence health as well. Different implications of drinking should be 
considered when studying the net effects of alcohol consumption on 
health. 
The present study looks at mortality - one of the classic outcomes - and 
considers other health measures such as chronic conditions, health 
complaints and self-assessed health. To understand the relationship with 
other health rneasures is ilnportant in itself; it may also help us 
understand the mechanisms explaining a U-shaped curve for 1110rtality. 
Most of the studies have investigated average weekly or daily alcohol 
intake. Other aspects of drinking patterns (e.g., what, 'when, how often 
and how much) have not been adequately studied. The net effect of 
drinking may, howevel~ depend on drinking patterns, not only on 
average alcohol intake (Poikolainen, 1995; Stampfer et aI., 1993). 
Someone who conSlunes one glass of wine each day is usually grouped 
together with someone who has heavy drinking episodes once a week 
and does not drink the rest of the days. As the drinking pattern and the 
health risks or benefits of these hvo persons n1ay diffel~ various aspects 
of drinking behavior should be considered separately. 
Although evidence supporting the curvilinear relationship between 
alcohol and health is large, the underlying mechanisms are not clearly 
understood. In this article we address the following questions: (1) Is there 
a U-shaped relationship between alcohol consllrnption and health 
measures other than mortality? (2) What is the role played by aspects of 
drinking such as frequency of heavy-drinking episodes? 
3.2 Methods and materials 
42 
Baseline data from the 1991 GLOBE study (Eindhoven, The Netherlands) 
were used in this analysis. The GLOBE stUdy involved a random sample 
of noninstitutionalized Dutch citizens aged 14-74, selected from 17 
communities in the Eindhoven area (Mackenbach et a!., 1994). The 
populations in the age range 45-74, as ,vell as the population in the 
highest and lowest sociOeCOnOlllic strata (identified by post-code) were 
oversampled. Data were collected via questionnaircs, interviews and 
registries. A mailed questionnaire regarding health and life 
cirClUllstances was sent to 27,000 people and approximately 70% (N = 
18,973; valid data on alcohol consmllption ,,'ere available for 17,898) 
responded. Personal interviews were conducted with 3,750 postal 
questionnaire respondents in order to collect 11l0rC detailed data on 
health as ,veil as on personality characteristics; the response rate was 
approxhnately 80% (n = 2,802). Differences in response rates between 
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sociodemographic groups were small: W01nen, elderly people, wealthier 
people and country dwellers responded more frequently than did their 
respective counterparts although the differences were not statistically 
significant. A separate interview survey mnong a salnple of 
nonrespondents to the postal survey (response rate of approxilnately 
30%) showed that respondents and nonrespondents did not differ in self-
assessed health, chronic conditions and self-assessed health complaints. 
Nonresponse analysis regarding alcohol consumption showed that 
nonrespondents drink somewhat more than respondents and have lnore 
frequent heavy-drinking episodes. 
3.2.1 Measurelllents 
Several health indicators were used in these analyses. The first rneasure 
categorized 23 chronic conditions, some of certain severity (e.g., cancer 
01' heart disease) and others of less severity (e.g., headaches or varicose 
veins). Respondents were classified according to whether they reported 
suffering from at least three of the conditions listed in the questiOlUlaire. 
Reporting more than three chronic conditions were 2.7 % (n = 247) of the 
men and 4.2% (n = 410) of the women. 
Health complaints were measured by means of a checklist containing 13 
questions; respondents were asked whether they suffered fr01n each of 
the cOlnplaints listed. This variable was dichotolnized into suffering 
from :<::3 or >3 of the complaints in the list. Reporting more than three 
complaints were 29.4% (n = 2,664) of the men and 37.5% (n = 3,565) of the 
'Y0111en. 
Perceived general health was lneasured by a single question, "How do 
you rate your health in general?" The answer was dichotOlnized for the 
analysis into very good or good, and less than good (faiI~ sometimes 
good and sometimes bad, and bad). Of the men 27.7% (n = 2,482) 
perceived their health as less than good and of the women 27.6% (n = 
2,800) did so. 
All the health indicators described above are available for the total study 
population of 18,973 people. A subsample of respondents (n = 2,802) was 
also approached for an oral interview. Information from the Dutch 
version of the Nottingham Health Profile, with its different subscales 
(mobility, pain, sleeping complaints, social isolation, complaints of lack 
of energy and emotional complaints) was collected from this subsample 
as another indicator of self-assessed health (Erdlnan et al., 1994; Hunt et 
al.,1986). 
The population registers of the municipalities involved in the study (and 
other municipalities if cohort members moved from the study area) were 
used to track the study population with respect to place of residence, 
lnarital status and vital status. Mortality follow-up was continued until 
July 1996. Information on causes-of-death was not available for the 
present analyses. By July 1996, 762 persons had died. Of those, 482 were 
men (5.2% of the male population) and 278 were women (2.8% of the 
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female population). 
Respondents were asked about their drinking patterns. Amount of 
alcohol (in glasses) consluned on a typical occasion in the previous 6 
months and frequency in 'which alcohol was used (number of drinking 
days pel' week) 'Ncre combined to assess ,veekly average alcohol 
consumption. The following categories were derived: abstainers (those 
who responded "I do not drink" when they were asked about the type of 
alcoholic beverage they usually consume) and light (1-14 units/week), 
moderate (15-28 units/week), excessive (:0> 29 units a week) drinkers. 
Furthermore, respondents were asked whether they had consluned 6 
glasses or more in one sitting in the previous 6 lllonths. If they ans'wered 
in the affirmative they "were also asked about the frequency of these 
heavy-drinking episodes, 
Several background variables are known to be associated with both 
health and alcohol consmnption and may confolmd the relationship 
between them. The following confounding variables were, therefore, 
taken into account: age (in 5~year age groups), gendel~ marital status, 
education, religion and level of urbanization (categorized as in table 3.1). 
3.2.2. Analysis 
Several logistic regression models were developed to measure the 
relationship between weekly average alcohol intake and health, 
accounting for confounders. Each of the health measures under study 
was entered in a separate 1110del as a dunlIny variable. The abstainer 
group was used as a reference category. Health measures of the 
respondents who reported having consluned six or more glasses on one 
occasion were analyzed separately after adjusting for average weekly 
alcohol intake and the influence of confounding variables. For this phase 
of the analysis the reference category included those drinkers who did 
not report heavy drinking episodes in the past 6 1110nths. Results for 11len 
and for wmuen are presented jointly as the interaction tenns bet·ween 
alcohol consumption and gender were not significant for mortality, 
chronic conditions and perceived general health; the p-value of the 
intemction term for health complaints was exactl), 0.05 and could be a 
result of multiple testing. Confidence intervals of 95% and standard 
errors were computed from the regression coefficients. 
3.3. Results 
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Population characteristics according to alcohol consumption and 
potential confounders are shown in Table 3.1. Although the percentage of 
men and WOlnen in the category of light drinkers were cOlnparable 
(60.9(X) of the men, 58.4% of the ,vOlnen), the remaining percentages ·were 
unevenly distributed. WOlnen ·were more likely than Inen to be 
abstainers, and men tended to drink larger mnounts of alcohol compared 
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,"vith 'iVOlllen. Abstainers were older than drinkersI tnore likely to be 
'ividowedI had a lower educational background, and 'ivere residents of 
rural neighborhoods. Excessive drinkers were more likely to be 
separated or divorced, and were residents of urban neighborhoods. 
Table 3.1 Demographic characteristics, in percent, grouped by weekly 
average alcohol intake (units/week) 
Abstainers Ligh! Moder.tte E\(essive Total 
(l-J.I u/\\') 05-28 u/\\') (.229u/w) 
n=-l,482 n=)O,659 n=1,83J n=923 N=17,898 
Gender 
l\l~n 15.0 60.9 15.6 8.5 49.0 
Women ", 58.4 5.2 i., 51.0 
Age 
1·1-29 225 63...1 10.1' 3.3 19.6 
311·+1 16.4 65.7 11.7 6.1 19.0 
,\5-5';1 21.7 61.6 11.1 5.6 35.9 
60-7R 3$...1 49.6 7.5 '.5 25...1 
Marital stillus 
Married 2).7 61.0 10.0 5.2 67.0 
Singk 23.0 fi1.3 11.3 '\..l 21.7 
Separated-divorced 27.0 52.9 13.0 7.0 '.1 
\\1dowed '\6...1 45.7 4.8 3.1 5.2 
Edu(illion 
Primary school only '\4.0 45.2 6.2 4.7 20.2 
Lower \"l)(<1tiun.ll 27.2 5R.fI 9.4 '.6 23.4 
l\fediull1 general 22.2 61.7 10.8 5.2 14.7 
Medium v()(iltionaj 18.'\ 6·tR 12.2 4.5 l4.3 
SC«mdM), g<'nnal 18.8 6>3 1l.4 5.' 8.3 
Higher vocational 11.6 69.5 13.7 5.3 13.7 
Uni\"er~it)' 7.7 71.7 13.9 6.7 5..l 
Religion 
Roman Catholic 25.6 59.2 1tJ.2 5.0 86.9 
I'wk~t"nt no 63.6 9.5 ·1.9 lUI 
Other 44.7 ·17.2 6.0 2.0 1.3 
Leve1 of urb.lnito1tion 
Rural 29.9 55.6 11.1 3.5 0.8 
Semi-rural 23.5 (0\.2 ILl 4.0 lOA 
Small f,lwn 22.6 61.4 10.8 5.2 17.2 
'\Iedium city 25.3 59.0 1l.4 4.3 13.3 
L1rgl, ... ify 26.0 ;><).0 9.0 5.3 53.2 
~1);J1;H,~n\ J'//eTU1(b;n th~ chi~'lu~", 1",1 ,t.lfuti~ (f'<~O till) 
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Adjusted odds ratios for the categories of average "weekly alcohol intake 
are presented in Figures 3.1 and 3.2. There is a curvilinear relationship 
between alcohol consUl11ption and health 111eaSlires. The shape of the 
curves varies £r0111 a U-shaped (for health 11leasures such as the subs cales 
of the Nottingham health profile of pain, emotion and complaints of lack 
of energy as shmvn in Figure 3.2), to J-shaped (for 1110rtality), or inverse 
J-shaped (for perceived general health, health complaints, chronic 
conditions, or the Nottingham Health Profile subscales of mobility, 
sleeping and isolation, see Figure 3,2), 
Corn pared with abstainers, a11 drinking categories were observed to be 
significantly less likely to report less than good perceived general health, 
1110re than three health complaints or 1110re than three clU"onic conditions. 
For the subscales of the Nottingham Health Profile of mobility, isolation 
and complaints of lack of energy, statistically significant differences 
between abstainers and light and moderate drinkers were observed. No 
differences were shO'\vn, howevel~ between abstainers and excessive 
drinkers. For the sllbscales of pain, sleeping and elllotional complaints 
significant differences were observed between abstainers and light 
drinkers, but moderate or excessive drinkers did not seem to differ froll1 
abstainers. A J-shaped pattern was observed for mortality. The 
differences between abstainers and each of the categories of drinkers did 
not reach significance (see Figure 3,1), 
Figure 3.1 Adjusted odds ratios (age, gendel~ marital status, education, 
religioll, level of urbanization) and 95°/', confidence intervals for the 
relationship bet"wccll average alcohol intilkc (units/week) and 
various health measures (N = 18,973) 
MORTAtnY PERtElVEO (jEW:fI.AL 
IlEAlTIl 
HEALlll CWPlAlNTS 
oAl>$tatnef$ 
IJUOht (1-1~ uoas;wte~) 
(]Moderate (15-28 units/wee~) 
tlExc~w (>:.29 uoits/w«:k) 
CllROWC CONDmONS 
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Figure 3.2 Adjusted odds ratio (age, gendel~ marital status, education, religion 
and level of urbanization) and 95% confidence intervals for the 
relationship between average alcohol intake (units/week) and 
Nottingham Health Profile (n ~ 2,802) 
OAbstaIf\etS 
'.' [I~hl (1-14I1niWweek) 
OMoJerolte(JS-2allO~) 
DE»:es:M (>":>9l1n~wedr) 
, 
'.' 
~ § 
• 1 r .• 0.' 
m 
0 - ~ - --
Mobility Pain Sleeping SOCIal Isolation Emotional Lack of energy 
complaInts complaints complaints complaints complaints 
NamNGHAM HEALlH PROFILE 
Table 3.2 presents adjusted odds ratios for the relationship between 
frequency of heavy drinking episodes (six or 1110rC glasses on one 
occasion, as described in the Methods section) and several health 
measures. Frequent heavy-drinking episodes (25 times pel' week) were 
associated with an increase in mortality rates (although not 
significantly), after controlling for weekly average intake (Table 3.2). 
Data presented here suggested a J-shaped pattern for the relationship 
between frequency of heavy-drinking episodes and mortality. Those 
reporting heavy-drinking episodes once or twice in the previous 6 
lllonths 'were significantly less likely than those not reporting theIll to 
perceive their health as less than good. The saIne pattern ,vas observed 
for mortality and health complaints, although the results did not reach 
significance in the latter cases. Sleeping complaints (results not shown) 
,vere significantly less likely mllong drinkers reporting heavy-drinking 
episodes ~5 tiInes a week. Mobility cOlllplaints were significantly less 
likely among drinkers who reported drinking six or more glasses on one 
occasion \vith a frequency of 3-5 times in the defined time-frame. No 
significant differences were observed for any of the other categories. 
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Table 3.2 
:> 5,/\\'~d. 
J-h/woxk 
1-2'/wc·~!.. 
l·J,/mnnth 
3-5\/611I<'nl]" 
1-2'/hmnnlIL_ 
'H'flt'/(' nlOntlL, 
Adjusled odds ratios (OR) and 95'}{) confidence intervals (CT) for the 
relationship bet'ween health nl.eaSLIrCR and frequency of heavy-
drinking episodes' 
Mortality Per.dyed general heaUh HeJl!h wmplJinl, Chronic C(mditioru 
OR 95~~ CI. OR 95':;'CI. OR 95~~ c.1. OR 95~o CT, 
37 1,51 (01'5·271) 127 llt'5 (1l.f>Z-t.1R) 153 {l,91 ((l,7,~-IWJ , J,HA (Of')·!.77) 
13 (l,R~ (llAl-I,('S) 
'" 
{I,'1l1 ((1.1;7-1.21) 145 un (n !'(,.1.6(,) II 0,67 ((1.25-i,H1) 
" 
n,s} (11-"2-13\) :>OS] (}-')j (illll·l.13) 522 O!N ((l,7-Hl-l) JlI 0,% (tl)7-25!l) 
]I 1,(1(, (ll(.(\·l,(,<)) 27.'1 (l,S~ ((l,7S-1,1l7) m IllY (il.'!O-I .. 13) 27 1,12 (n.5,~·2,15) 
" 
(I/>'i (nAil-I,IS) W (1,91 (!l.71i-IM) 3113 1.117 (0l:-S·1311) 15 l,ili «(l.f,1l-22.~) 
15 n,57 (031·\.(11) 23S 0,1>2 (O,(,9-(l.'!')} ;\,(1 (1X-I (11,I>S-1,111) 
'" 
11,'10 (1l.-t7·!.9--1) 
(,1;\ I,I~) (It'f~,~,\(~) ;\,;>;<)5 l.n(l (l'~r~l~n,~) 1,119 I,nll (rdcn:nce) ,<5 1,(1(1 (rd~r~II(") 
",\,i,': Ad;lL<kd f." Il,c' d.Jf",~,.:< in ,,-,,~ly ,l"'"li:~ ,'k,'I",1 inl.,h· (unil<I",,~) "':; 'b<nJ"r, m,lntJl 'Uhi<, ~JUC.l~"I" rdiW"[j .l.llJ 
lew! "I ''''',In;7.,ti,'n 
'1Ic~')' Jrinlin,~ 'r;·"Jr, ,. Jrin~int: ,j, '" mM" ~b,,= of .11".1",1 ,," <'n~ ,'cc.l>l"" 
3.4 Discussion 
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Our analysis shows a curvilinear pattern (U-, J- or inverse J-shaped) 
behveen alcohol consumption and each of the different health lneasures 
under study. Light and moderate drinkers have better health measures 
than either abstainers or heavy drinkers. Frequent heavy-drinking 
episodes are directly related to increased mortality rates. Seldom heavy-
drinking episodes, on the contrary, were related to reduced health risks. 
Before interpreting these results, several methodological issues should be 
considered. Whether nonresponse Inay have influenced the results was 
exmnined. NOlu'esponse analysis showed that respondents of the postal 
survey and interview did not differ from nonrespondents with regard to 
age, gendel~ marital status, degree of urbanization and socioeconOlnic 
status (measured by post code). A brief oral interview among postal 
survey nonrcspondents showed no differences with respect to health 
problems. Comparisons were rnade regarding drinking patterns; 
although non respondents seented to drink sOlnewhat l110re and were 
more likely than respondents to have frequent heavy-drinking episodes; 
the ntunbers were not large enough to allow for meaningful analysis of 
the relationship between alcohol and healIh aIllong nonrespondents. As 
no differences were found between respondents and nOlU'espondents 
concerning their health 111easures, and differences with respect to 
drinking pattern were not large, nOlU'esponse bias is not expected to have 
affected the results presented here. 
The validity of self-reported data is also another lllethodological issue to 
consider. Misclassification mnong different alcohol categories could have 
influenced the results. COlnparisons of survey reports of alcohol 
conslunption with sales statistics in the Netherlands show that there is an 
underestilnation of alcohol consumption of almost 50% in survey reports 
(Neve et aI., 1993). If all drinkers underestimate their alcohol 
consumption, there could be a shift to the right in the cut-off point for 
heavy drinking. The real health burdens of heavy drinking would start 
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at higher consumption levels than the ones stated here according to self-
reported data. Specification of a cut-off point is, howevel; beyond the 
scope of this study. Undercstitnation of alcohol conslunption in a specific 
drinker category (e.g. underreporting among light and moderate 
drinkers is less than among heavy drinkers) might make the categories 
of light and moderate drinkers more like that of heavy drinkers and the 
possible differences in health more difficult to observe. HO'iVeVel~ several 
studies conducted in the Netherlands have not indicated that 
non respondents generally drink lHore, nor that alcohol misuse is luore 
common in this group (Garretsen, 1983; Lemmens et aI., 1988). Although 
underestimation of alcohol consmnption has been reported to be a 
Inethodological problem, overestiInation could also occur as very light 
drinkers and abstainers may want to give the impression of being more 
adapted to their social environment (Shaper, 1990; Skog, 1996). 
Overestimation of alcohol constunption has been reported to OCCUl~ 
especially when there are secondary benefits of doing so, (Midanik, 
1989); for example, when subjects are about to enter a treahnent center 
they tend to overestimate their consumption. This is unlikely to be the 
case in the present study as there are no obvious reasons for distorting 
reports of alcohol use and no secondary benefits for doing so. 
As not only alcohol consumption but also health was self-reported, there 
is the possibility that factors such as personality characteristics (e.g., 
negative affect) could have influenced the way respondents rated their 
health and reported alcohol consumption. It could be that people more 
likely to cOlnplain are also 1110re likely to under- or overreport heavy 
alcohol consumption. This explanation is not very plausible, as alcohol-
drinking patterns are not usually seen as a form of complaint. The fact 
that the saIne curvilinear relationship (U-shaped curve) was observed for 
mortality also supports this hypothesis. Overall, in our study, if a 
111easurement error occurred, underreport of constunption 'would have 
been the Inost likely case. 
Light drinkers and moderate drinkers had lower risks for adverse health 
effects than abstainers. Excessive drinkers had comparable likelihoods to 
those of abstainers. Oll!' findings corroborate other researchers' findings 
for mortality and self-assessed health (Marmot et aI., 1981; l'oikolainen et 
aI., 1996) and add information about the effects of alcohol consumption 
on other health measures (self-assessed health, chronic conditions and 
health complaints). 
Although abstainers and light 01' moderate drinkers differed in some of 
the health measures, their mortality rates did not differ significantly. In 
previous studies it has been aTgued that the category of abstainers may 
be contaminated by former drinkers and heavy drinkers whose health 
condition induced them to quit drinking (Marmot et aI., 1981; Shapel; 
1995). This may be the case in am study; the implication is that the 
difference between abstainers (possibly including former drinkers) and 
light drinkers could be even larger than the one found here. For the 
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present analysis we wcre not able to rrwke a distinction between life-long 
abstainers and fanner drinkers, and the contalnination of this group 
could partly explain the results found. The increased risk that abstainers 
showed for health measures other than mortality might also be explained 
if abstainers suffer from nonfatal conditions but not frOln conditions 
leading to death. 
As several studies have found that self-assessed health is a strong 
predictor of mortality, (Kaplan and Camacho, 1983; Wannamethec and 
Shapel; 1991) and as self-assessed health has been found to be associated 
with alcohol intake (I'oikolainen et aI., 1996), the underlying mechanisms 
explaining the V-shaped relationship for mortality could be the same as 
the ones explaining the same pattern for other health measures. 
The importance of studying different aspects of drinking behavior 
explaining the U-shaped curve has been suggested in the literature 
(Poikolainen, 1995; Stampfel; 1993). Frequency of heavy-drinking 
episodes and type of alcoholic beverage Inay be factors in the 
relationship between alcohol and health (Kauhanen ct aI., 1997); 
therefore, frequency of heavy-drinking episodes was studied. Frequent 
heavy-drinking episodes were directly related to increased mortality 
rates. As those who report frequent heavy-drinking episodes do not 
seenl to be at an increased risk for health burdens other than Inortality, 
one could argue that their increased risk for mortality is caused by 
specific conditions directly related to heavy-drinking episodes (e.g. road 
accidents or violence). Unfortunately, infonnation on cause of death was 
not available for the present study so further research is necded to 
confirm 01' refute this hypothesis. 
Drinkers who reported heavy-drinking episodes oncc 01' twice in the 
previous 6 lllonths were significantly less likely to perceive their health 
as less than good than those not reporting heavy-drinking episodes. 
Theil" Inortality risks, as well as their likelihood for reporting Inore than 
three health complaints, wcre also reduced (not significantly). Although 
no significant differences ,vere observed for any of the other health 
measures, the possibility of those episodes to influence morbidity camlot 
be ruled out. Howevel~ the fact that the same pattern was shown for 
various health measures could be considered, by itself, an indication of 
the validity of self-assessed health measnrelnents. A positive relationship 
between heavy-drinking episodes and 1110rtality had been reported in 
thc literature (Kauhanen et aI., 1997) but in a study limited to beer 
drinkers. 
VVe observed the sanle U-shaped pattern for several health 111easures. We 
also studied the role of heavy-drinking cpisodes in relation to different 
health 111casures. Howevel~ several issues relnain unresolved. First, fr01n 
a cross-sectional study one calIDot determine whether a particular 
drinking pattern leads to a particular health status 01' whether the health 
status conditions drinking behavior. Second, characteristics other than 
those related to drinking behavior could explain the differences found 
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behveen abstainers and drinkers. Drinking histoTY, silloking, dietary 
factors, and social factors (e.g. social networks or llleasures of sociability) 
have been reported to be potential confounders of the relationship 
between alcohol consumption and morbidity and mortality (Marmot et 
aI, 1981; Skog, 1996). The increased risk of abstainers and heavy drinkers 
Inay be due to characteristics other than weekly alcohol intake. Further 
research is needed to address issues such as personality characteristics 
and other features of drinking (e.g., drinking setting). 
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outcomes: 
Occasional versus regular drinking 

4 DRINKING PATTERNS AND HEALTH 
OUTCOMES: 
Occasional versus regular drinking 
ABSTRACT 
Objective: To compare the health of drinkers with different drinking 
patterns and particularly drinkers with comparable average intakes and 
different drinking frequency. Methods: General population survey 
conduced in Eindhoven, the Netherlands (N~18,973). Chronic 
conditions, perceived general health, and health cOll1plaints ,vere the 
DutcOlne 111eaSures. Drinking categories 'were constructed by taking into 
account the frequency and amount of alcohol consumption (up to six 
glasses per sitting). Resl/lts: Drinking 3-5 days per week/3-5 glasses per 
occasion and drinking 6-7 days/1-2 glasses were associated with luwer 
likelihood fO!' reporting health complaints and for perceiving one's 
health as less than good compared to those drinking 1-2 days/l-2 glasses 
(reference). Drinking 1-2 days/6 glasses was associated with being more 
likely to report chronic conditions, compared to the reference group. 
Those drinking 1-2 days/6 glasses were significantly more likely to 
report >3 health complaints than those drinking 6-7 days/I-2 glasses. 
Although no differences were observed for any of the other comparison 
groups, at high levels of consumption (18-35 units/ week), occasional 
drinkers (3-5 days/6 glasses) seemed to have better health outcomes 
compared to their counterparts (6-7 days/3-5 glasses). COI/e1l/siol/: Our 
results suggested that regular drinking is associated with larger health 
benefits than occasional drinking. In addition to average alcohol intake, 
drinking pattern is also related to health. 
4.1 Introduction 
A curvilinear relationship between alcohol intake and health measures 
has been reported repeatedly in the literature. Outcomes such as 
111ortality, cardiovascular disease, 111yocardial infarction and even 
subjective health have been studied (Marmot et aI., 1981; Stampfer et aI., 
1988; Marques-Vidal et aI., 1996; Poikolainen et aI., 1996). In most of the 
studies the drinkers were categorized according to their average alcohol 
intake. These categories were constructed taking into account the 
amount of alcohol consumed per drinking occasion and the frequency 
with which alcohol was consluned. The authors then arrived at 
categories of light, llloderate, and excessive drinkers, or drinkers of a 
certain number or units of alcohol (01' grams of ethanol) per day, week or 
month. These methods of categorizing individuals tend to group 
together drinkers with very different drinking patterns. Someone who 
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consumes 1-2 glasses of alcohol every day is grouped together with 
someone \vho drinks six glasses once or twice a week. 
Howevel~ drinking pattern and not only average intake has been 
suggested to be important in the relationship between alcohol 
consumption and health (Camargo et aI., 1989; McElduff and Dobson, 
1997; Fillmore et aI., 1998). Researchers looking at health outcomes such 
as lllortality, stroke, blood pressure, major coronary event or acute 
myocardial infarction have suggested that regular drinking of small 
amounts of alcohol do not have the same health effects as does drinking 
large amounts occasionally (binge drinking). Regular drinkers have been 
reported to be better off than occasional drinkers (Palomaki and Kaste, 
1993; Hendriks et aI., 1994; Kauhanen et aI., 1997; McElduff and Dobson, 
1997). Possible biological explanations (such as differences in blood 
pressure by drinking pattern, for example) have been mentioned but the 
mechanisms are not yet clear (Kauhanen et aI., 1997). 
The present study looked at the association between drinking pattern 
and chronic conditions, perceived general health, and health complaints. 
The same U- or J-shaped pattern has been observed for objective and 
subjective health Ineasurcs using an averaging rneaSllre for alcohol 
consumption (Poikolainen et aI., 1996; San Jose et aI., 1999). To our 
knowledge, nothing is known about the association between drinking 
pattern and tnore subjective health measures. Drinking patterns Inay 
have direct health effects through biological mechanisms, but also social 
and psychological consequences, ,vhich l11ay, in turn, influence health. 
Special attention ,vas paid to the cOlnparison bchveen drinkers with 
cOlllparable average alcohol intakes and different drinking pattern. 
4.2 Methods and materials 
58 
Data were obtained from the baseline data collection of the Longitudinal 
Study on Health and Life Circumstances of the inhabitants of the city of 
Eindhoven, The Netherlands, and its surroundings. A randOlll smnplc of 
non-institutionalized individuals with Dutch nationality aged 15-74 was 
drawn from the mentioned area (Mackenbach et aI., 1994). The 
population in the age group 45-74, as well as the population in the 
highest and lowest social economic strata (identified by post-code) was 
over-salnpled. QuestiOlulaires and personal intel'vielvs were used in 
1991 for the baseline data collection. 27,000 people received a mailed 
questionnaire regarding their health and life cirClllllstances. The 
response rate was approximately 70% (N ~ 18,973). Three thousand, 
seven hundred and fifty respondents of the postal questiOlulaire were 
contacted for personal interviews in order to ga ther more detailed 
infoflllation on health as well as on personality characteristics. The 
response rate was approximately 80% (n ~ 2,802). 
There were no differences in response rates by gendel~ income or 
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urban I rural location. Non-respondents of the postal questiOlulaire were 
approached for a personal intervie\v. The response rate was 
approximately 30% (N~71). Respondents and non-respondents did not 
differ in self-assessed health, chronic conditions or reported health 
cOlHplaints. Non-response analysis regarding alcohol cons1.l1nption 
shmved that non-respondents drank more glasses per occasion and Inore 
often than did respondents. 
4.2.1 Measurements 
Various health indicators were used for these analyses. The first measure 
consisted of a list of 23 chronic conditions of different severity, such as 
cancel~ heart diseases or headaches (Central Bureau of Statistics, 1992). 
Respondents were classified according to whether or not they reported 
suffering from any of the conditions listed in the questiOlmaire. Almost 
half of the respondents reported at least one chronic condition. 
Health complaints were measured tlu'ough a checklist of 13 items 
concerning nunol' health problellls, sllch as minor heart cOlnplaints, 
stolnach c0111plaints, etc (Dirken, 1967). This variable was then 
dichotomized and respondents were categorized as reporting suffering 
from <;3 of the complaints or reporting suffering from >3 complaints. 
Among males, 29.4% reported four or nlore health cOlnplaints. Among 
felHales, the percentage was 37.5. 
Perceived general health was another health outcome under study. It was 
measured by a single questinn: "How do you !'ate your health in 
general?" (Central Bureau of Statistics, 1992). The possible ans\vers were: 
pOOl~ fah~ sOlnctilnes good sOlnetilnes fail~ good and very good. For the 
present analyses, respondents \vere categorized as perceiving their 
health as good or very good or as perceiving their health as less than 
good. 27.7% of the males and 29.7% of the females reported perceiving 
their health as less than good. 
Respondents \vere also asked about their drinking patterns. Abstainers 
were excluded from the analyses. Infornlation on aInOlmt of alcohol (in 
standard glasses) consumed on a typical occasion in the previous 6 
months, and frequency with which alcohol was used (number of 
drinking days pel' week) was available (Garretsen, 1983; Bongers et aI., 
1997). Respondents were given several response alternatives (fr01n 1 to 7 
days per week and for mnount of alcohol, nlllnber of standard glasses 
consumed pel' sitting: 1,2,3,4 to 5, 6, 7-10 and ;:0,11). In order to construct 
categories with c01nparable average intakes of alcohol, drinkers of '?:.7 
glasses per sitting were excluded from the analysis and several response 
alternatives were combined. This resulted in lune categories: (1) drinking 
1-2 days/1-2 glasses (reference category); (2) drinking 3-5 days/1-2 
glasses; (3) drinking 6-7days/1-2 glasses; (4) drinking 1-2 days/3-5 
glasses; (5) drinking 3-5 days/3-5 glasses; (6) drinking 6-7 days/3-5 
glasses; (7) drinking 1-2 da)'s/6 glasses; (8) drinking 3-5 days/6 glasses; 
(9) drinking 6-7 days/6 glasses. 
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Several background variables that were known to be associated \vith 
both health and alcohol consmnption and that therefore 1nay confound 
the relationship \vere accounted for in these analyses. These variables 
·were: age (entered the model as continuous variable), gendel~ Inarital 
status (single, Inarried, divorced or separated, and vddowed), education 
(in seven categories, from priInary education to university degree), 
religion (Roman catholic, Protestant and other), level of urbanization 
(five categories, from rural to highly urbanized), smoking (never smokel~ 
ex-smoket; pipe-cigar smoket; smoking <;20 cigarettes/ day or >20 
cigarettes! day) and physical exercise (no exercise, little exercise, 
1110derate exercise, a great deal of exercise). 
4.2.2 Analysis 
The relationship between alcohol and health outcomes was examined by 
using logistic regression models. The health variables were 
dichotomized (perceived general health good or very good vs. less than 
good; health c01nplaints ::::::3 vs, >3; absence vs. presence of chronic 
conditions) and introduced as dependent variables in the models. 
Results presented here have been adjusted for the differences in age, 
gender, marital status, religion, education, level of urbanization, 
silloking and physical exercise. The 95% confidence intervals and their 
standard errors were computed fr0111 the regression coefficients. 
4.3 Results 
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Tables 4.1 and 4.2 present the results for perceived general health and 
health con1plaiI1ts, respectively. In both cases, those drinking 6-7 days 
per week/1-2 glasses per occasion and those drinking 3-5 days/3-5 
glasses were significantly less likely than the reference (1-2 days/1-2 
glasses) to report health burdens. Table 4.3 sholVs results for ehronic 
conditions. Those drinking 6-7 days/1-2 glasses did not differ 
significantly from the reference. Those drinking 1-2 days/6 glasses, 
howevel; were significantly more likely to report chronic conditions than 
those in the reference category. Results for the three health outcomes are, 
therefore, in the Saine direction and suggest better health outcOlnes for 
regular drinkers. 
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Table 4.1 Adjusted odds ratios* ~nd 95% confidence intervals for the 
relationship bet\veen drinking pattern and perceived general health 
Perceived general health less than good 
__________ I,,-2".d ... ,.,1'''',',,'' .. ''':'k''-- 3·5 days/week 6-7 days/week 
1-2 glasses per occa~i(Jn Reference 0.93 
(0,79-1.10) 
N 970 323 
3-5 gtJ.Sses per occasion 1.01 0.79 
(0.87-1.18) (0.65-0.96) 
N 476 245 
6 gLlsses per occa~i(Jn 1.17 0.83 
(0.89-1.32) (O.51-1.3-!) 
N 9' 28 
AlIlh~ ,,,,,,"l!, M~ .1di",ted {!'r "h<" b~nder, IILlriLll st~lu_'. ,~1if\;"Il, eJu,~ti,'n, 
knl of UJPaniz.lliOll, smol..inf; .1nd ph)';k.l1 ~~,·,,·i_'c'. 
0.75 
(0.63·0.89) 
310 
0.92 
(0.77-1.09) 
313 
0.91 
(0.61-1.36) 
46 
In Table 4.4 we studied 1Nhether frequency and amount of conslunption 
were independently associated with better self-reported health, for a 
given overall level of alcohol consumption. Drinkers ,vith different 
drinking frequencies ,,,ere compared in terms of health after adjusting 
for the confounders and for average alcohol intake. Regular drinking 
was consistently and significantly associated with better health than 
occasional drinking after controlling for average alcohol intake (odds 
ratios for all frequencies different from 1-2 days/week and all health 
Ineasures beluw unity). Nlullber of glasses conslUned per drinking 
occasion, on the contrary, did not seenl to be associated "\"ith any of the 
health measures, after controlling for average alcohol intake. These 
results corroborate the findings presented in Tables 4.1-4.3, which 
suggested some benefits of regular drinking. 
Table 4.2 Adjusted odds ratios'" and 95% confidence intervals for the 
relationship between drinking pattern and health complaints 
Health complaints >3 
1·2 days/week 3-5 d,lys/week 6-7 days/week 
1-2 gla~;;es per occ,lsion Reference 0.98 
(0.84-1.13) 
N 1,268 
'" 3-5 glasses per occ,lsion 1.07 0.78 
(0.94-1.23) (0.66-o.93) 
N 655 300 
6 glasses p",r occil~ion 1.21 0.75 
(0.92~1.58) (0.'17-1.19) 
N 128 30 
All the ",suIts are ~djllitcd for ~be, b~nder, m~r;\.ll ~t~h", reli~,<n, educ.1li,'n, 
I.\·d ,)f u,\'.miT.'ti<on, ,m,,~inh Jnd rhpicJl c:\l·rilie. 
----
0.77 
(O.66-0.Yl) 
355 
0.86 
(0.73-1.01) 
361 
0.76 
(0.51-1.13) 
,15 
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Table 4.3 Adjusted odds ratios* and 95% confidence intervals for the 
relationship between drinking pattern and health compla.ints 
Chronic conditions ~J 
1·2 days/\_,_,,_k ____ 3_-5_d_,~y_,I_"_·'_e~ 6-7 days/week 
1-2 glil5ses pt'r occasion 
N 
3-5 gl'15SI',~ per occasion 
N 
6 gi<lsses per occasiun 
N 
Refercllce 
1,806 
0,97 
(O,S6-I,lO) 
936 
1,35 
(1,05-1,73) 
190 
1,06 
(O,93-1,21) 
6" 
0,88 
(0,76-1,03) 
'" 0,71
(0,.18-1,07) 
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All th~ Ie',lIlt> "'~ "dJu<leJ for age', f;.:ndcr, m,1rit,1 ~t.1hH, rdi1\inn, educ~ti()n, 
k,-d ,\f \"I')"i/~ti()n, snlf'hlng.:rnd rh},k"l .. ,~",i'~. 
1,09 
(0,95-1,26) 
625 
0,94 
(0,81-1,09) 
534 
1,14 
(0,80-1,63) 
73 
Information on other psychosocial variables was available for the 
subsmnple of respondents that 'ivere approached for oral interviews (n = 
2,802). A separate analysis was conducted aillong these individuals 
taking into account these psychosocial valiables. The role played by 
neuroticism, locus of control, emotional support, instnul1ental support, 
long lasting difficulties (relational, health and situational) and life events 
'vas then studied. The inclusion of these variables did not change the 
point estimates, suggesting little contribution to the models. 
Table 4.4 Adjusted odds ratios* and 95% confidence intervals for the 
relationship bet'ween frequency of alcohol consumption and 
amount of alcohol consumed per occasion and several health 
outcomes 
Pcrceived general health HC,llth complaints 
________ O=.R~.· 95% C. I. O.R.* 95% C. I. 
Chronic conditions 
O.R.' 95% c.1. 
Frequency of the consumption 
1~2 days/ week 1,00 (rderence) 1,00 (reference) 1,00 
3-5 days/week 0,91 (0,80-1,05) 0.'" (0,74-0,95) 0." 
6-7 days/weck 0,83 (0,71-0,97) 0,76 (0,66-0,8S) 0,91 
Amount pcr occ,15ion 
1~2 glasses 1,00 (rcference) 1,00 (rderencc) 1,00 
3-5 glasses 1,0-1 (O,92-I,IS) 1,08 (0,96-1,20) 1,01 
6 glilsses 1,12 (0,S8-1,42) 1,15 (0,92-1,+3) 0,95 
,\d,,,,I,-,1 r", Ih~ ,JHI~r .. n"= in Jf;", hcmkr, m1ril~1 ~tJlu~, !e1;gif'[1, cdu[Jih>n, k, t-I "I U,I"lT1;,~I;nn, ,,,,,,king, 
rhr>ic~l e,crdo'c' ,1nd ,1\'~r.lg~ .limh,,1 inli!le. 
(reference) 
(O,75-D,95) 
(0,80--1,0-1) 
(rdefence) 
(0,91-1,12) 
(0,77-1,17) 
-----
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4.4 Discussion 
Drinking patterns and not only total average intake had been reported to 
playa role in the relationship between alcohol consumption and health. 
Binge drinking has been studied in association with lllortality, stroke, 
Inyocardial infarction or coronary heart disease. Kauhanen and 
colleagues reported that binge beer drinking ,vas associated with an 
increased risk of death, independently of the total average consumption 
(Kauhanen et aI., 1997). In a previous study of this same population, we 
also found an increased mortality risk when the frequency of binge 
drinking increased (San Jose et aI., 1999). A change in blood pressure 
(Russell et aI., 1991) has been mentioned as a possible explanation for the 
benefits of regular drinking compared to binge drinking. Hendriks and 
colleagues suggested that regular intake of small amounts of alcohol may 
prevent blood clot formation through an increase of tissue type 
plasminogen activator activity (Hendriks et aI., 1994). Although several 
biological explanations have been given for the association behveen 
drinking pattern and health, the Inechanisllls are still not clear 
(Kauhanen et aI., 1997). 
Before interpreting these results, various methodological issues should 
be considered. Nonresponse may have influenced the results. 
Nonresponse analysis showed that respondents of the postal survey and 
interview did not differ fr0111 nonrespondents with regard to socio-
demographic characteristics or with respect to health problems. 
Regarding drinking patterns, nonrespondents seemed to drink 
sornewhat rnore. Several studies conducted in The Netherlands, 
howevel~ have not indicated that nOlu'espondents ddnk generally Inore, 
nor that alcohol abuse is lllore C01llmOn in this group (Garretsen, 1983; 
Lemmens et aI., 1988;). Given the lack of differences in health and the size 
of the differences with regard to drinking pattern, and considering that 
we restricted the analysis to those drinking ::;6 glasses per occasion, 
1l01U'esponse bias is not expected to have affected the results presented 
here. 
Results presented here are in agreement with those reported in the 
literature, but we observed these results only for objective health 
111easures such as chronic conditions, but also for 1110re subjective health 
indicators, such as health complaints or perceived general health. One 
could think of mechanisms other than the purely biological ones for the 
health differences found between regular and occasional drinkers. The 
reasons why drinkers choose a specific drinking pattern could also be 
associated with health benefits. Social contact, for example, has been 
associated with health benefits and regular drinkers mal' be more likely 
to involve in social drinking. Psychosocial stressors have been suggested 
as possible mediators of the relationship between average alcohol 
consumption and health. Smne characteristics, such as personality traits 
or stressors that affect drinking pattern on the one hand, and objective 
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health (through biological markers) and subjective health on the other 
hand, are other possible mechanisms explaining the relationships found 
here. Our findings (subjective health differences by drinking pattern) 
suggest that the role of psychosocial factors could also be different for 
different drinking patterns. Regular drinking 1118Y have, for exmnple, 
more buffer effects than occasional drinking. 
Infonllation on several psychosocial factors ,vas available for the 
subsalllple of respondents who were approached for personal 
intervie\vs. A separate analysis in this subsmnple showed that 
psychosocial factors, ,,,,hen included into the logistic regression models 
changed the point estilnates for the relationships between drinking 
pattern and health nleasures. These factors did not seem to explain the 
health differences observed by drinking pattern. 
Health differences at baseline could be thought to explain, at least in part, 
the results found here. Drinkers could have adjusted their drinking 
patterns to their own health condition. It could also be that people who 
feel better may indulge in regular drinking of small amounts or belong 
to a group of society who offers them the opportunity to drink regularly, 
due for example to their type of job, etc. Further research should explore 
these possibilities in lllore detaiL Furthermore, respondents were asked 
about their drinking pattern over the last 6 tnonths; huwevel~ nothing is 
known about their drinking history and this could result in differences 
on health as ,veIl as on drinking pattern. 
In our research, we restricted ourselves to a very specific group of 
drinkers, drinking up to six glasses per drinking occasion. Therefore, for 
high levels of alcohol intake the relationships may differ from the ones 
described here. 
A U-shaped curve between average alcohol COnSU111ption and health has 
been reported repeatedly. Drinking pattern Ina)" howevel~ play an 
important role in this association. Aspects of drinking, such as setting, 01' 
type of beverage, or the influence of changes in the consun1ption over 
time, should be considered in further research in order to clarify the role 
of drinking pattern on a variety of health outcomes. A logical next step 
would be to look at this Same relationship from a longitudinal 
perspective because from a cross-sectional one ,ve cannot kno\v whether 
drinking patterns led to specific health conditions or whether health 
condition determined drinking pattern. Our results also suggested the 
need for further research to look into the differential health effects of 
several drinking patterns. The findings presented here, if replicated, 
,vould suggest the need to include SOlne indication about the drinking 
pattern in the recol11Inendations for safe drinking. 
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5 HEALTH DIFFERENCES AMONG DRINKERS: 
The role of type of beverage 
ABSTRACT 
Objective: To explore health differences between drinkers of various types 
of alcoholic beverages. Methods: Cross-sectional study (general 
population sample) from the Southeast region of The Netherlands. 
Baseline self-reported data from 1991 provided information on alcohol 
consumption, perceived general health, health cOlnplaints and chronic 
conditions. Mortality data was collected tluough registers. 18,973 men 
and WDlllen aged 15-74, who filled in a questionnaire regarding their 
health and life circmllstances were the study participants. Reslllts: 
Among men, beer and mixed drinks/spirits drinkers seelned to have 
higher mortality rates than wine drinkers; aIllong WOlnen, beer and 
mixed drinks/spirits drinkers were morc likely than wine drinkers to 
report less than good perceived general health, to report >3 health 
complaints and ~1 chronic conditions (only mixed drinks/spirits 
drinkers). Although drinking pattern (level of alcohol consumption, 
binge drinking or regularity of constunption) did not seem to contribute 
to the explanation of the results, life-style factors such as smoking and 
physical exerci~(' did. Conclusiolls: Health differences observed mnong 
drinkers of diverse beverage types rnay be partly explained by 
behavioral characteristics associated with both, choice of beverage and 
health. 
5.1 Introduction 
The literature regarding the relationship between alcohol and health is 
large. Health benefits for light-moderate drinkers compared to abstainers 
or heavy drinkers (U or J-shaped curves) have been described for 
outcomes such as nlortality, cardiovascular diseases, stroke, and 
subjective health (Marmot et aI., 1981; Marques-Vidal et a!., 1996; 
Stampfer et aI., 1988; Poikolainen et aI., 1996; San Jose et a!., 1999). Most 
of these studies, however, looked at total voltllne of alcohol consumed 
(average alcohol intake lneasured in either graIns/day, units/week or 
any other equivalent lneasure), disregarding other aspects of drinking 
pattern, such as binge drinking, drinking settings 01' type of beverage 
conslUned. Recently, a number of scientific efforts have been directed to 
the study of these other aspects of drinking (Bondy, 1996; Rehm et aI., 
1996). Binge drinking or frequent heavy drinking episodes has been 
associated with lnortalit)~ stroke, and coronary heart disease (Kauhanen 
et a!., 1997; I'alomaki and Kaste, 1993; McElduff and Dobson, 1997). 
Furthermore, regular drinking has been suggested to carry along 
additional benefits for objective as well as subjedive health measures 
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compared to occasional drinking, even if the average alcohol intake is 
equivalent (Kauhanen et aI., 1997; Wannamethee and Shapel~ 1999; San 
Jose et aI., 2000). 
A nlullber of studies looked at yet another aspect of drinking pattern: 
type of beverage. Results, howevel~ are not consistent. Some studies 
favored ,vine against other beverages while SOlllC others found lllore 
benefits for beer and for spirits drinkers and SOllle others found no 
differences between the beverages (Rimm et aI., 1996). Components other 
than alcohol (antioxidants, phenolic compounds, tannins, flavenoids) 
have been suggested to be responsible for the health differences (Rimm 
et aI., 1996; Klatsky and Armstrong, 1993; Gronbaek et aI., 1995); the 
evidence, howevel~ is not conclusive. Drinking pattern and practices 
could also underlie the differences by type of beverage. Although wine 
has been nominated as 'the drink of rnoderation', in some populations, 
spirits are cons lUlled on daily bases (Wannamethee and Shapel~ 1999; 
Gronbaek et aI., 1995). Furthermore, lifestyle factors have also been 
reported to intermediate in the relationship between type of beverage 
and health, although many studies failed to address lifestyle adequately 
(\I\fannanlethee and Shapel~ 1999; Rimm et al., 1996; Gronbaek et aI., 1995; 
Doll, 1997; Chou et aI., 1998). 
In our study we focused on the health differences of drinkers of different 
types of beverages, vVe exalnined the association between type of 
alcoholic beverage and mortality -one of the classic health outcOllleS-
and ,"ve also consider other health measures such as self-assessed health, 
chronic conditions, and health c0111plaints, separately for men and 
women, 
We analyze the role of drinking pattern (level of alcohol consUl11ption, 
frequency of heavy drinking episodes and regularity of the 
conslullption) as 'well as behavioral factors, such as smoking or physical 
exercise, 
The research questions that we attempted to answer were: 
(1) Are there any health differences between drinkers of different types 
of beverages? 
(2) If so, does drinking pattern or lifestyle explain these differences? 
5.2 Materials and methods 
72 
This study has been conducted within the framework of a large 
longitudinal population study, the GLOBE study (Eindhoven, The 
Netherlands). Baseline data (collected in 1991) and mortality follow-up 
(until 1998) were used for the present analyses. A random sample of non-
institutionalised Dutch citizens in the age range 15-74 was drawn fr0111 a 
region in the south of Holland (Eindhoven and surroundings), Those 
over 45 years of age, as well as those in the highest and lowest socio-
economic strata (identified by postal code) ,,,ere over-smnpled. Of the ca. 
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27~OOO persons 'who received the questionnairc~ 18,973 responded 
(Mackenbach et aI., 1994). 
5.2.1 Measnreluents 
Several health indicators were used in these analyses. Perceived general 
health 'was measured by a single question: 'How do you rate your health 
in general?' Respondents were asked to choose between the follmving 
answers: very good, good, fait~ sOlnetilnes good-SOlneHl1leS bad, and 
bad. The answers given to this question were dichotolnized for this study 
into 'vel')' good or good' and 'less than good'. Of the men 27.7% (n=2,482) 
perceived their health as less than good and of the WOlnen 27.6% 
(n=2,800) did so. 
Health complaints were Ineasured by means of a checklist containing 13 
questions on rninor heart, stomach cOlnplaints~ etc, Respondents were 
asked whether the)' in general suffer from each of these complaints. This 
variable was dichotOlnized into suffering from S;3 of the complaints or 
suffering from >3 complaints in the list. 29.3% of the male and 36.6% of 
the female population reported >3 health complaints. 
A list of 23 chronic conditions was also included in the questionnaire. 
SOlTle of the conditions were of certain severity, such as cancer or heart 
diseases and some others were less severe, such as headaches or varicose 
veins. Respondents were classified according to ,c\rhether or not they 
reported to be suffering from an)' of the conditions listed in the 
questionnaire. 46°A) of [nales and the saIne proportion of felnale 
respondents reported at least one chronic condition. 
The population registers of the municipalities involved in the stud), (and 
other llulllicipalities if cohort l1lembers Inoved from the study area) were 
used to track the stud), population with respect to place of residence, 
Inarital status, and vHal status. Mortality follow-up ",vas cOlupleted until 
1998. 719 men (7,8%) and 425 women (4,4%) died during the follow-up 
time. 
Respondents ,vere also asked about their drinking patterns. Infornlation 
on the type of alcoholic beverage was covered by one question: ',,,,hat 
alcoholic beverage do you usuall)' consume when ),ou drink?' Beel~ 
wine, lnixed drinks, spirits (such as gin, whisky, cognac) and 'it varies all 
the time' were the alternative responses. The categories of spirits and of 
Inixed drinks consumers were combined for the present study. Wine 
drinkers were used as a reference category. 
Amount of alcohol consul1led on a typical occasion (in glasses) in the 
previous six months, and frequency in which alcohol was used (number 
of drinking days pel' week) were cOlnbined to arrive to a Ineasure of 
weekly average alcohol consumption. This was cOluputed as nlunber of 
units of alcohol pel' week. The following categories were derived: 
abstainers (those who responded 'I do not drink' when the), were asked 
about the type of alcoholic beverage the), usually consume), light (1-14 
units/week), moderate (15-28 units/week) and excessive drinkers (2 29 
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units/week). 
Study subjects ,vere moreover asked whether they had ever consumed 
six or more glasses on one occasion and if so, with what frequency 
(frequency of binge drinking). This information was used to test the 
hypothesis of whether the health differences by beverage type were 
explained by drinking pattern. 
Socio-dclnographic characteristics known to be associated with health as 
well as with alcohol consLUnption were also included in the analyses. 
These variables were age (in 5 age-groups), 111m-ital status, religion, 
educational level and level of urbanization (categorized as shown in 
Table 5.2). 
Snloking, non-smokers (ever silloker and ex-smoker) vs. current sll10kcrs 
(pipe-cigar smokel; smoking ';20 cigarettes/ day or >20 cigarcttes/ day) 
and physical exercise (no exercise, vs. little exercise, 1110derate exercise, a 
lot of exercise) were also exmrlined in the present shld), as they may 
confound the relationship between type of beverage and health. 
5.2.2 Analyses 
Logistic regression techniques ·were used to exan1ine the health 
differences of drinkers of several types of alcoholic beverages (HOSJ11er 
and Lemeshow, 1989). 95(X, confidence intervals and their standard errors 
were computed frOll1 the regression coefficients. 
Type of beverage was first examined in relation to several health 
tneasures, accounting for socio-demographic differences. The 
contribution of level of alcohol conslunption, drinking pattern, binge 
drinking and regularity of the consu1l1ption was also explored. Finally, 
lifestyle characteristics were incorporated to the regression models. 
5.3 Results 
74 
Table 5.1 presents the description of the population according to alcohol 
consumption. The proportion of abstainers ,vas twice as large among 
womcn than among men (33,3% vo. 14,4%). Within drinkers, men 
seetned to be mainly beer drinkers whereas wmnen seemed to conSlune 
mainly wine. 
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Table 5.1 Distribution of the population by alcohol consumption and gender 
(n and 'Yo) 
% 
" 
t .... l:ales 
Abstainers 14,4 1309 
DrinKers 85,6 7774 
\Vine 11,7 1063 
u"" 45,5 4135 
l\'lixcd drinks/spirits 12,8 1160 
Vary 15,f; 1416 
fen1ilies 
Abstainers 33,3 3173 
Drinkers 66,7 6342 
Wine 35,9 3U6 
Becr 8,4 R02 
:-'Hxed drinks/spirits 10,2 970 
Vary 12,1 115-! 
Table 5,2 shows the distribution of type of alcoholic beverage by socio-
demographic characteristics, The proportion of bee .. drinkers in the 
younger age groups ,vas higher than that of wine drinkers. Among men, 
mixed drinks/ spirits drinkers seemed to be concentrated in the older age 
groups, whereas mnong women, only small differences ·were found in 
the consumption of mixed drinks/spirits by age, Most of the drinkers of 
all beverage types reported being IHarried. Howevel~ almost 30 percent 
of beer drinkers among Inen, and ahnost 40 percent mnong women were 
single. Alnong men, most of \vine drinkers seemed to be in the highest 
educational groups, whereas among women, they were concentrated in 
the lowest ones. The prevalence of beer drinking, as well as mixed 
drinks/spirits drinking was highest in low educational groups, in both 
men and women. 
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Table 5,2 Type of alcoholic beverage consumed by socio-demographic 
variables among men and 'ivomen (n and Ok') 
Wine Beer ~Ih:edlspirits Vary n 
% % % % 
Males 
Agc' 14-29 5,1 27,5 8,6 16,2 1522 
30--W 19,0 24,6 9,4 17,4 1574 
45-59 42,6 3-l,.! 33,7 42,0 2862 
60-78 33,3 13,5 48,3 24,3 Hil6 
MaritJl l\1;micd 80,9 6-1,1 77,8 72.3 5362 
Sl,llus' Single 11,4 29,9 11,9 20,6 1763 
Separatt'dl divorced 5,7 4,9 6,2 4,6 39-1 
Widowed 2,0 1,2 4,2 2,5 151 
Education' Primary school onl}' 7,9 17,6 23,3 10,7 1199 
LOWl'T YOcatiollil[ 9,4 25,2 21,0 18,2 1595 
1\lcditun gencral 12,9 10,3 10,5 10,2 805 
Medium vocational 14,8 17,3 17,5 18,3 1297 
Secondary g,mer;!! 7,8 6,5 7,3 9,2 550 
Higher vocational 28,4 15,3 15,2 22,9 1395 
University 18,7 8,0 5,2 10,6 719 
[{eligion< ROOlilll Catholic 79,3 90,8 86,3 83,4 5746 
Protestant 20,7 9,2 13,7 16,6 S-t5 
Le\'t'lof Rur,l] 0,8 0,8 0,8 0,4 5' 
ul'bimization' Semi-rural 8,9 12,3 11,1 10,7 883 
Small town 18,9 16,6 16,6 19,2 13-t7 
Medium-sized city 12,8 14,4 13,8 12,0 1059 
liHgedty 58,6 56,0 57,8 57,8 4418 
Females 
Age+ 14-29 10,5 39,3 33,6 23,7 1272 
3[)-H 23,9 25,6 13,2 20,5 138-t 
45-59 43,8 29,1 29,9 38,6 2465 
00-78 21,9 6,1 23,3 17,2 1221 
Marital :-'Iarried 74,5 48,9 55,5 M,n 4171 
status' Single 12,2 38,0 31,3 23,8 1283 
Sep<lr<lted I diyorced 6,8 8,1 6,7 7,2 4·10 
Widowed 6,5 5,0 6,5 5,0 379 
Education' Primary schoo] only 14,3 20,8 19,7 15,7 1006 
Lower \,ocalion,ll 24,3 23,9 29,8 25,8 1577 
Medium general 22,9 15,1 19,3 18,0 1275 
:-'Iedium vocational 11,9 13,5 13,8 15,3 808 
Secondary g<'n('r<ll 10,3 10,9 11,6 10,1 656 
Higher yocational 13,3 12,7 ,1,9 12,3 732 
University 2,9 3,1 0,8 2,7 160 
I{eligion* f{omm Catholic 84,8 93,5 90,1 88,7 4743 
Protestant 15,2 6,5 9,9 11,3 6S9 
levdof I{ural 0,9 1,0 0,2 1,6 59 
urbani7,ltion+ Semi-mr,11 9,6 11,8 8,2 9,5 610 
Small town 19,3 IS,S 16,0 19,8 1166 
:-'ledium-sized city 11,9 11,0 16,0 14,3 813 
l.;;Jfgedty 58,3 60,7 59,6 5-1,8 3676 
Si);nifk~nt diff~r~n(...., in the Chi·S'jl1-'fe t6t ,tMbtic (r<91.l\l\11) 
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In Table 5.3 the distribution of lifestyle characteristics by type of 
beverage is presented. Although most of the drinkers, in each of the 
beverage-type categories 'ivere light drinkers, a large proportion of beer 
drinkers was found to be moderate drinkers (15-28 units/week), 
especially among men (21,2%). More than half of the men, and about 75 
percent of the women drinkers of wine, mixed drinks/spirits and those 
who vary their beverage consumed, reported not having consumed six 
or more glasses on one occasion in the previolls six months. Among beer 
drinkers this proportion was 111uch lower (22,WX, for men and 35,7% for 
women), suggesting that beer drinkers arc 1110re likely to binge drink 
than drinkers of other beverages. Current smoking was found 1l10r€ 
prevalent among beer and mixed drinks/spirits drinkers than al110ng 
wine drinkers or arnong those who vary their beverage consumed. 
Finall)\ it should be noted that the proportion of physically inactive 
people ,vas highest alllong drinkers of Inixcd drinks I spirits for Inen as 
well as for 'VOlnen. 
Table 5.3 Type of alcoholic beverage consumed by drinking pattern and 
lifestyle characteristics among men and women (n and 'i\',) 
Wine B~er MheJ/srhils "My 
~:, " " ·c 
~l,i"'" 
Awr"h~ .1k"1,,,) int.1~~· 1-14unib/lH'c'k ~n,n ('5,1 77,4 I,~,I 5311) 
1'i--2!llTnit,f\\',~'k IU 2L1 16,1 1-1.,4 13(,\ 
?:19 ul,il</w""k 5,9 LV (,,5 7.' 77(; 
Hc'~')' drinldng ~rL'"dLS' n.'nc/f> mon~ls (2)1 21,S 6~,1 17,7 29'1) 
:s,5,/(.mo 17,1 211,7 14,1 12)) IW, 
I-21m" ~.2 17,S 7.1 12,3 IIl('S 
1-2/\\' 7.5 2';,4 7.' 11,2 061 
>3,/w 5,2 D,l 5-,6 (',7 733 
Smn~ing' Cum:nt ~m"~"I~ 29,S 
".' 
-11,6 3S,2 31',>1) 
rhl'_'!."" ~,~" i<~' /,>:" "",,,~,,, 2,9 5,il 5,4 H 
'" 
F.:m~16 
AHrJb~ illmboi int~~' 1·1-1 uniL</we~~ ~\1,2 SI,t) 92A 91,7 5.<0(, 
15·211 units/wed: 7.' i3,4 5,6 '.2 
'" -,,-2~ unil>/w~d, I,Y 5,f. 2}) 2.1 1" 
H£.1'1' drill~jng ~l'j""Jh' 1"'nef6 ",,,nth, 79,J '<',7 7--1,Y (''',3 
'''"' <3,/(.n1<> 121 1l,5 15.7 17,1 'J16 
1·21m" 3.' 15,~ 1.6 7.6 ,1,QJ 
1-2/\\' 3.2 21,Y -t,U 5,6 3,~3 
-"-.',1,,, 1,5 5/, (1,S 1.2 m 
Smo)Jng' Cu",,,t ,,,,,,hI' 2N,6 57,-1 ,,>1,7 ".\N llN2 
l'h)'~C,,1 ex~rd",,' /,>:" exerd;" .\11 3.2 5,5 
'-' 
2116 
... _- .. ~ .. .. ----
Sj~"ifi'.lnt Jifl~r~n(,...; in Ill.' Chi-~'l""'" !<c·t ,t,'li,ti( (p<:(l,I'Nl1) 
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Yable 5.4 Adjusted odds ratios and 95°/') confidence intervals for the 
relationship bet,\'ecn type of alcoholic beverage consumed and 
several health measures, for men and "'ivomen. 
Modell Model 2 Model 3 n 
Males 
~fortillity 
'Vine 1,00 (refcrcnct'j 1,00 (reference) 1,00 (reference) 69 
neer 1,53 (J,OS-2,J9) 1,46 (1,O2~2,O<) 1,28 (0,89-1,85) 203 
l\:lixed/spirits [,94 (J,37-2,77) 1,93 (1,36-2,75) 1M (1,14-2,35) 177 
V.:uy 1,15 (0,78-1,71) 1,14 (0,77-1,69) l,ro (0,7,1-1,64) SO 
<good perceh'cd gener')l health 
Wille 1,00 (rderenct') 1,00 (reference) 1,00 (reference) 252 
Beer 1,08 (0,89-1,32) 1,05 (O,86~ 1,28) 1,03 (O,85-1,2fi) 996 
t..fixed/spiIHs 1,19 (0,95-1,49) 1,19 (0,95-1,48) 1,12 (O,89-1AO) ")4 
V,uy 1,20 (0,97·1,50) 1,20 (0,96-1,.19) 1,20 (0,97·1,50) 391 
>3 he,1lth complaints 
Wine 1,00 (reference) 1,00 (rderence) 1,00 (rdefence) 266 
Deer 1,0·1 (0,86-1,25) 1,01 (0,8-1-1,22) 1,00 (0,~2-1,21) 1119 
Mixed/spirits 1,15 (0,93-1,43) 1,15 (0,93-1,43) 1,09 (0,87-\,35) 378 
ValY 1,22 (0,99-1,50) 1,21 (0,98-1,49) 1,22 (0,99-1,51) 414 
;:0:1 chronic conditions 
Wine 1,00 (reference) 1,00 (reference) 1,00 (reference) 4,16 
Deer 1,10 (0,9.1-1,30) 1,11 (0,9-1-1,31) 1,13 (0,96-1,33) 1811 
Mixed/spirits I,ll (0,92-1,35) 1,11 (0,92-1,35) 1,13 (0,93-1,37) 5>0 
Vary [,23 (1,02-1,47) 1,23 (1,02-1,47) 1,24 (1,03-1,49) 663 
Females 
l'.lort,lJity 
Wine 1,00 (rderence) 1,00 (rderence) 1,00 (rdereJl(e) 109 
Deer 1,39 (0,76-2,56) 1,35 (0,73-2,49) 1,24 (0,65-2,38) 17 
:-'1ixed/spirits 1,39 (0,89-2,17) 1,39 (0,89-2,16) 1,22 (0,77-1,94) 37 
VilTy 1,26 (0,81-1,97) 1,25 (0,80-1,96) 1,27 (0,80-2,01) 34 
<good perceived gener,ll health 
\\'ine 1,00 (rderence) 1,00 (reference) 1,00 (reference) 788 
Beer 1,55 (1,24-1,93) 1,55 (1,24-1,94) 1,35 (1,07-1,70) 22·1 
Mixed / spirits 1,43 (1,18-1,74) 1,43 (1,18-1,74) 1,35 (1,11-1,65) 3tU 
Vary I,ll (O,92-I,>-t) 1,11 (0,92-1,31) 1,08 (0,89-1,30) 2'" 
>3 health complaints 
\Vine 1,00 (reference) 1,00 (reference) 1,00 (rderence) 1115 
u,,' 1,27 (1,04-1,55) 1,28 (1,04-1,56) 1,17 (0,95-1,43) 293 
l'.fixed / spirits 1,2..1 (1,03-1,47) 1,23 (1,03-1,47) 1,18 (0,99-1,42) 375 
Vary J,16 (0,99-1,37) 1,16 (0,99-1,36) 1,17 (0,99-1,38) 425 
?! chronkconditions 
Wine 1,00 (reference) 1,00 (reference) 1,00 (refefence) 1498 
Deer 1,05 (0,86-1,27) 1,07 (0,88-1,29) 1,08 (0,89-1,31) 356 
!l.lixed/spirits 1,19 (1,01-1,42) 1,20 (1,01-1,42) 1,20 (1,01-1,43) m 
Vary 0,97 (0,83-1,13) 0,97 (0,83-1,13) 0,96 (0,82-1,12) 500 
---- ,~------
M"Jd I: AJj1J,bl fOT ~f;~. m:uitill 'I~llli. religion, eJU(:.l!i",ull~wl, i~\-d "/ uri:o;miZ.lIiGIL 
~j"Jd 2; :<'-j"J~11 ~Jj"'k,1 "I,,, /<>T ic\d <,I alcohol CflJl5un1plinn 
1I1"JeJ 3; M"J.12 ~Jju,t<'d "1,,, 1M ,m\)~inh ~nd rhy-siC.ll c,cfd_,~_ 
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In order to assess whether beverage type was associated ·with health 
llleasures, logistic regression 1l10dcls were constructed. Each of the 
1l10dcls contained health as dependent dichoto1110US variables (as 
described in the Inethods section) and a set of independent variables 
formed by socio-denlographic characteristics (age, gendel~ marital status, 
religion, educational level and level of urbanization). Abstainers ,vere 
excluded (see model 1). Wine drinkers formed the reference category. 
Results are presented in Table 5.4. Among men, beer drinking and mixed 
drinks/spirits drinking were positively associated ,vith higher mortality 
risks. Aillong WOlllen, beer drinking and Inixed drinks/spirits drinking, 
were positively associated with reporting less than good perceived 
general health, >3 health complaints and ;>1 chronic condition. 
By adding average alcohol intake to the logistic regression models 
(containing also socia-demographic characteristics) we assessed the role 
of level of alcohol conslunption in the relationship between type of 
beverage and health (model 2, Table 5.4). When average alcohol intake 
was incorporated to the models, the odds ratio for mortality for beer 
drinkers was reduced. Further adjustment for drinking pattern 
(frequency of heavy drinking episodes or regularity of the consumption) 
did not produce any change in the point estinlates (results not shown). 
Other behavioral characteristics related to both choice of beverage and 
health, have been suggested as possible explanations for the 
relationships found between beverage type and health (Rillun et aI., 
1996). We looked at the relationships between type of beverage and 
health accounting also for the differences in sllloking status and physical 
exercise (model 3, Table 5.4). For males, the excess mortality risk for beer 
drinkers (cOlllpared to wine drinkers) was no longer statistically 
significant. Although the mortality risk for those drinking mixed 
drinks/spirits was reduced after including behavioral characteristics in 
the 11l0dels, the risk in this group relllained statistically significantly 
higher compared to that of wine drinkers. 
Behavioral characteristics also altered the results for W0111en. The 
likelihood for reporting less than good perceived general health 
remained significantly higher for beer and mixed drinks/ spirits drinkers 
cOlnpared to wine drinkers, although the values of the odds ratios were 
lower in this model than in the previous ones. For health c0111plaints, 
differences by type of alcoholic beverage were no longer statistically 
significant ,vhen behavioral characteristics were accounted for. Results 
for chronic conditions did not seem to be influenced by behavioral 
characteristics since the changes in the point estimates (men and wOlllen) 
were very small. 
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5.4 Discussion 
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Before interpreting the findings presented here, several limitations of our 
study should be considered. Misclassification of subjects has been 
mentioned to be one of the methodological pit falls of studies looking at 
type of beverage (Wannamethee and Shapel~ 1999; Klatsky et ai., 1997). 
Tn ollr study we asked respondents which was their 1110St frequently 
consumed beverage. Although respondents reporting drinking one 
beverage type may also conSlune on occasions another type of beverage, 
1110St of the respondents constuning 1110re than one type of beverage 'were 
expected to have answered the question by saying 'it varies all the thne'. 
Data on self-reported health measures and on alcohol conslllnpHon ,vere 
collected at the same time. The directionality of these relationships could 
therefore, not be assessed. Mortality data, nevertheless, ,vas collected 
during the follow-up and associated with alcohol consumption at 
baseline. Although one could argue that respondents might change from 
one type of beverage to another during the fol1ow-up, other researchers 
found that changes in beverage preference during the follow-up time 
were small (Klatsky et ai., 1997). 
Alnong the strengths of our study we should enlphasize the sample size, 
the variety of health Ineasures used (varying in degree of objectivitj~ 
frOllllllortality to perceived general health), as weB as the availability of 
information on drinking and other lifestyle characteristics of the 
respondents. 
In agreelnent with results presented by other researchers, we found SOlne 
health benefits associated with wine drinking and SOlne detrhnental 
effects of mixed drinks or spirits drinking (Gronbaek et ai., 1995; Klatsky 
et a!., 1997). This finding was observed for objective health measures, 
such as Inortalitj~ as well as for self-reported health. Several authors have 
argued that differences observed by type of beverage are more likely to 
be due to underlying differences in drinking patterns and practices than 
to the beverage itself (Rimm et ai., 1996; Gronbaek et ai., 1995; Chou et 
ai., 1998; Helmekens et ai., 1979). If differences were observed by type of 
beverage, these differences could be due to differential drinking pattern 
associated with each beverage. We explored the possibility that level of 
alcohol intake, binge drinking and regularity of the consmnption ·was 
responsible for the fhldings of our study and we found no evidence to 
support the hypothesis that differences by type of beverage are due to 
differences in drinking pattern across beverages. Adjusting for level of 
alcohol consumption, frequency of heavy drinking episodes or regularity 
of the consumption did not result in changes in the relationships. 
Lifestyle and behavioral characteristics associated with choice of 
beverage and with health have also been suggested as contributing to the 
explanation of differences by type of beverage (Wannamethec and 
Shapel~ 1999; Gronbaek et al., 1995; Poikolaincn and Vartiainen, 1999; 
Hennekens et ai., 1979). Wine drinkers have been reported to have 
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healthier lifestyle and some other favorable characteristics than drinkers 
of other beverages (Wannamethee and Shapel; 1999; Klatsky et aI., 1997). 
Our results are consistent with those reported by other researchers 
(Tables 5.2 and 5.3). In our study we observed that a large proportion of 
drinkers of beverages other than wine (beer and / or mixed drinks / spirits 
drinkers) were single, and of low educational level, more likely to be 
1110derate drinkers, to report heavy drinking episodes, to slHoke and to 
be physically inactive. Most of the studies concerned with differences by 
beverage, howevel~ fail to adequately control for the possible influence of 
these factors (Wannamethee and Shapel; 1999; Klatsky and Armstrong, 
1993; Chou et aI., 1998). A recent study on the relationship between wine 
and subjective health showed a reduction in the values of the odds ratios 
after adjustment for several lifestyle factors. The authors concluded that 
good health among ·wine drinkers was not related only to their lifestyle, 
because results were still significant (Poikolainen and Vartiainen, 1999). 
Results presented here are in agreement 'with those presented by 
Poikolainen and colleagues. In our studyj although a reduction in the 
odds ratio ,vas observed after accounting for smoking and physical 
exercise, the health differences remained statistically significant. It 
should be noted that accounting for smoking and physical exercise 
reduced the odds ratios for mortality and perceived general health 
among 111ale beer and Inixed drinks/spirits drinkers by about 30 percent 
{(O.R. model 2 - O.R. model 3) / (O.R. model 2 - I)}, and also resulted in 
reduction in the odds ratios for mortality, perceived general health and 
health complaints among W0111en. Wine drinkers relnained better off for 
all health measures cOlnpared to beer drinkers. \lve concluded, that good 
health alHong wine drinkers was partly explained by behavioral factors. 
From a public health perspective, in the light of these results, 
intervention and prevention strategies should consider lifestyle factors in 
order to maxiInize the health of populations. 
Non-ethanol cOlnponents of different beverages (antioxidants, phenolic 
cOlnpollnds, flavonoids and tannins) have been suggested to be 
responsible for additional benefits of ,vine drinkers cOlnpared to beer 
drinkers (Gronbaek et aI., 1995; Chou et aI., 1998; Klatsky et aI., 1997). 
The study of such components could bring light into the remaining 
health benefits found for wine drinkers. Characteristics of drinking 
context (social drinking vs. drinking with meals, for example) should 
also be taken into account in future research. Other behavioral factors, 
such as diet, could also contribute to the explanation of the health 
benefits observed for wine drinkers. Information on dietary habits was 
not available in our study. Exploring these factors in further research 
would bring light into the underlying mechanisms explaining the health 
benefits observed for wine drinkers. 
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CHAPTER 6 
Explaining the V-shaped curve: 
The health risk of abstainers 

6 EXPLAINING THE U-SHAPED CURVE: 
The health risk of abstainers 
ABSTRACT 
Objective: To investigate two possible reasons for the elevated health risk 
observed among abstainers compared to light drinkers: (1) the effect of 
former drinkers and sick-quitters on the group of abstainers, and (2) the 
role of socia-demographic and behavioral factors differentiating 
abstainers and drinkers, Methods: The study was conducted within the 
frmnework of a large-scale longitudinal population survey conducted in 
The Netherlands. The risks of reporting less than good perceived general 
health, >3 health complaints, and d chronic condition were assessed (N 
~ 2,148). Respondents were categorized as abstainers and drinkers 
according to their alcohol consumption levels in 1997. Using data 
collected in 1991, abstainers ,,,,ere further classified as long-tcnn 
abstainers and fanner drinkers. Fonner drinkers reporting ill health in 
1991 were considered sick-quitters. Socio-denlographic and behavioral 
characteristics (age, gendel~ marital status, education, smoking, physical 
exercise) measured in 1991 were used as covariates. Reslllts: The 
exclusion of fonner drinkers and sick-quitters fr01n the group of 
abstainers resulted in a reduction of the health risk of abstainers. 
Abstainers also differed from drinkers in socia-demographic and 
behavioral characteristics. These differences explained part of their 
elevated health risk. Couclusioll: Sick-quitters accounted for a proportion 
of the excess health risk observed aInong abstainers. Long-tenn 
abstainers, howevel; remained at higher health risk than light drinkers 
after removing former drinkers and sick-quitters from the group of 
abstainers and after accounting for socio-demographic and behavioral 
factors. 
6.1 Introduction 
A curvilinear (U- 01' J-shaped) curve has been repeatedly used to describe 
the relationship between average alcohol intake and several health 
Ineasures. Studies suggest that light and llloderate drinkers have lmver 
all-cause mortality rates, 10lver risk of coronary heart disease, stroke, 
myocardial infarction, and better self-reported health than either 
abstainers or heavy drinkers (Marmot et aI., 1981; Marques-Vidal, 1996; 
Stampfer et aI., 1988; Poikolainen et aI., 1996; San Jose et aI., 1999). The 
interpretation of these findings, hmvevel~ is controversial. 
One question that relnains unans,vered concerns the cOlnposition of the 
group of abstainers. Several hypotheses have been proposed to support 
the elevated health risk of abstainers. 
The health risk of abstainers 87 
(1) [n the presence of disease, subjects are likely to abstain from drinking. 
Individuals who stop drinking because of ill health ·would provoke an 
artificial elevation in the health risk among abstainers. These individuals 
are often referred to as "sick-quitters" (Shapel~ Wannamethee & vValkel~ 
1988; Shapel~ 1990). Former heavy drinkers who stop drinking due to 
problems related to (heavy) drinking would also artificially increase the 
health risk in the abstainers' group (Andreasson, 1998; Thorogood et aI., 
1993). Heavy drinkers (originally at the right end of the U-shaped 
curves), who stop drinking ,valild carry along their already elevated 
health risk when they lllove into the abstainers category. Furthermore, 
individuals who never started drinking due to their vulnerability could 
also be included in the group of current abstainers and contribute to their 
high health risk (susceptibility bias) (Vaillant, 1983; Foets and van Bam~ 
1993). 
(2) Abstainers lllay differ from light-moderate drinkers in characteristics 
other than their alcohol consumption. These characteristics, rather than 
their abstinence could account for the health differences observed 
between abstainers and drinkers (Hart et a!., 1999; Fillmore et a!., 1998; 
Skog, 1996; Mertens et a!., 1996). Socio-demographic and life-style factors 
related both to alcohol consumption and health (confounders) could 
affect the relationship. 
Several researchers have attelnpted to solve these issues by 
distinguishing between life-long abstainers and former drinkers. While 
some authors reported that the results remained unchanged and that 
abstainers still seemed to have higher health risks than light-moderate 
drinkers, after removing fonner drinkers or persons with pre-existing 
disease, the opposite has also been stated (Serdula et a!., 1995; Beaglehole 
and Jackson, 1993; Thorogood et aI., 1993; Shapel~ 1990). 
Most of these studies had objective health measures as end-points (e.g., 
Inortality or cardiovascular disease). Although the same curvilinear 
relationship has described the relationship between alcohol consumption 
and more subjective health measures (self-reported health, health 
complaints, etc.), little is known about the contribution of fonner 
drinkers, or of Sick-quitters. Likewise, other characteristics 
differentiating abstainers and drinkers may explain a part of the 
increased risk observed al110ng abstainers for the 1l10l'C subjective health 
measures, 
The present study was designed to expand on or confirm these earlier 
findings by asking the following questions: 
1. What is the proportion of abstainers who are fanner drinkers, and 
more specifically, sick-quitters? Is the elevated health risk of abstainers 
explained by the presence of fonner drinkers, particularly sick-quitters in 
the group of abstainers? 
2. Do abstainers (fonner drinkers and long-tenn abstainers) and drinkers 
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differ in socia-demographic and behavioral characteristics other than 
their alcohol consumption? Do these factors explain their observed 
health differences? 
6.2 Methods and materials 
The present study was conducted within the framework of a large-scale 
longitudinal study on health and life circumstances (GLOBE study) in 
the city of Eindhoven and its surroundings (The Netherlands). A random 
sample of non-institutionalized individuals of Dutch nationality aged 15-
74 was selected as previously described (Mackenbach, van de Mheen & 
Stronks, 1994). People aged 45-74 and in the highest and lowest social 
eCOllOlnic strata (identified -by post-code) 'were over san1pled in order to 
increase the contrast to study socio-economic inequalities in health, the 
main objective of the GLOBE study. QuestiOlmaires and personal 
interviews were used in 1991 for the baseline data collection. Of the 
27,000 people who received a mailed questiOlmaire, 18,973 responded. 
3,500 respondents of the baseline questionnaire were contacted for 
personal interviews in order to collect more detailed information 
regarding their health and psychosocial characteristics. 2,802 responded. 
In 1997 the respondents of the personal intervic\v 'were contacted again 
(n ~ 2,802), and 2,148 individuals responded. Respondents were inquired 
to fill in a questionnaire, followed by an interview. For the present study 
only information collected by questionnaires was used. 
6.2.1 Measurelnents 
Questions on three health indicators were included in both 
measurements (1991 and 1997). Perceived general health was measured 
by a single question: 'How do you rate your health in general?' (Central 
Bureau of Statistics, 1992). The response alternatives were: poOl~ fail~ 
sOlnetilnes good / sometiInes faiI~ good, and very good. For the present 
analyses, respondents ,\vere categorized as perceiving their health as 
good or very good or as less than good. 22,6 percent of the males and 25,1 
percent of the females reported less than good perceived general health 
in 1997. 
Health complaints were measured through a checklist of 13 items 
concerning lninor health problelns such as lninor heart complaints, 
stomach complaints, etc (Dirken, 1967; Central Bureau of Statistics, 1988). 
This variable was dichotOlnized and respondents were categorized as 
reporting suffering from ,,3 of the complaints listed versus reporting >3. 
23 percent of the males and 36,8 percent of the females reported more 
than 3 health complaints in 1997. 
Chronic conditions were measured by lneans of a list of 23 chronic 
conditions of different severity, such as cancel~ heart diseases or 
headaches (Central Bureau of Statistics, 1992). Respondents were 
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classified according to whether or not they reported suffering frOln any 
of the conditions listed in the questionnaire. 51,5 percent of the males and 
59,8 percent of the females reported suffering from ;>1 chronic condition 
in 1997. 
Respondents were classified according to their alcohol conslunption in 
1997. Information on amount of alcohol (in standard glasses) consumed 
on a typical occasion, and frequency ·with which alcohol was used 
(number of drinking days per "week) was combined to arrive at an 
average ntllnber of drinking units / week. The following categories ,,'ere 
then constructed: abstainers, light drinkers (1-14 units/week), moderate 
drinkers (15-28 units per week) and excessive drinkers (;>29 units/week). 
Alcohol consumption at baseline, in 1991 was used to differentiate the 
group of abstainers from those \vho were fonner drinkers (reported 
drinking;>1 units/week in 1991 and reporting abstaining in 1997), those 
·who were long-tenn abstainers (abstainers in 1991 and in 1997) and also 
those who continued drinking (drinkers in 1991 and in 1997). In 1997, 
respondents who reported no alcohol constl1nption were asked about 
their reasons for abstaining. For the present analyses we distinguished 
between medical and non-lnedical reasons for abstaining. 
A ntl1nbcr of socio-demographic and behavioural characteristics ·were 
used to describe the population and to assess differences by alcohol 
consumption category. Age, gendel~ Inarital status and educational level 
were the socia-demographic factors studied. Smoking and physical 
exercise were the behavioural factors. Since these socio-den10graphic 
variables ,vere related to alcohol consumption and arc also known to be 
associated to health status, they \vere included as confounders in the 
logistic regression models exploring the relationship between alcohol 
cOnStllnption and health. 
6.2.2 Analyses 
90 
In order to explore the contribution of the presence of former drinkers 
and of sick-quitters to the explanation of the elevated health risk 
observed among abstainers, several logistic regression 1110dels ,vere 
constructed, using a different definition of 'abstainer'. A first model was 
constructed in which the risk of abstainers was assessed without 
distinguishing between long-term abstainers and former drinkers. In a 
second model, former drinkers were excluded £ron1 the group of 
abstainers; yet a third 1110del was constructed in order to assess the 
contribution of sick-quitters to the health risk of abstainers. Abstainers 
were then defined as 'long-term abstainers and former drinkers who 
were healthy at baseline' (reported good or very good perceived general 
health, or $3 health complaints or no-chronic conditions in 1991). In other 
words, only sick-quitters were excluded. Light drinkers were used as a 
reference category. The risk differences between the nlodels were 
estimated using the following formula: (O.R. Modelx - O.R. Modelx+') 
/ (O.R. Modelx - 1). 
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As explained above, the health risk of abstainers could be partly 
explained through the contamination of the group of abstainers with the 
presence of fonner drinkers, who have been speculated to have higher 
health risks than long-term abstainers. In order to check this possibility, 
we compared the health risk both, in 1997 and in 1991 of long-term 
abstainers and of forn1er drinkers vvith that of those who continued 
drinking (reference category), accounting for socio-demographic and 
behavioral differences. 
Finally, step-forward logistic regression models were constructed in 
order to detennine which socio-demographic and behavioral 
characteristics contributed Illost to the explanation of the relationship 
between alcohol consumption and health. Since socio-dclllographic 
characteristics contributed most to the Inodels, they "Yvere included first 
in our analyses. Age, gendel~ marital status, education, smoking and 
physical exercise ,vere entered progressively in the logistic regression 
models. Comparing each logistic regression model with the previous 
one, by using this formula (O.R. Modelx - O.R. Modelx+ 1) / (O.R. 
Modelx - 1), v,re assessed the contribution of each of the variables. 
6.3 Results 
6.3.1 What is the proportion of abstainers who are former drinkers, and 
lllore specifically sick quitters? 
A description of the population by alcohol consumption and health at 
baseline is shown in Table 6.1. 21,8 percent of those who reported 
abstaining in 1997, reported drinking in 1991 (former drinkers, n~91). For 
all three-health measures under study, the proportion of respondents 
reporting adverse health condition in 1991 was largest among long-term 
abstainers, follo\ved by fornler drinkers. 45,1 percent of long-term 
abstainers reported less than good perceived general health, 48,2 percent 
reported >3 health complaints and 55,2 percent reported ;0,1 chronic 
conditions, versus 38,S, 33,0 and 53/8 percent among former drinkers. 
The proportion of respondents reporting adverse health condition at 
baseline was lowest among those ·who continued drinking. The 
corresponding percentages were 19,8, 28,S and 41,9. 
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Table 6.1 Description of the population by alcohol consumption in 1997 and 
health at baseline, in 1991 
n 
>3 health cumpl<linls in 1991' 
n 
.:0:1 chmnkcondilioll in 1991" 
Abstainers c-c---,;-~~D=ril\~ 
Long-term' Foml;>r ll~inkcrsb Continued drinking' 
II'" 326 II'" 91 IF 1425 
45,1 
147 
48,2 
157 
55,2 
38,5 
35 
33,0 
30 
19,8 
'" 
2R,5 
·106 
________________ n ____ ~I"~'9 ____ _ 
53,8 
'9 
41,9 
5" 
Ab,t.lLnnS in i991-Ab,j.linns in 1997 
Drinkn5 in 19Y1·Ab,tJin~rs in 19'17 
Drinkers in i':J9i-Drin)..t'Pi in 1997 
SignifiGlnt diflcrCll(6 J! I~vel 0,05 (chi-1<quan.' tc;,htatistk) 
Is the health risk of abstainers elevated by the presence of former 
drinkers and of sick-quitters in the group of abstainers? 
As observed in Table 6.2, for all three-health measures under study, 
abstainers (long-term abstainers and former drinkers combined) ·were at 
significantly higher health risk than light drinkers (reference category). 
The exclusion of fonner drinkers resulted in a slight reduction in the 
odds ratios for abstainers. Long-ternl abstainers (abstainers as defined in 
model 2) were more likely to report less than good perceived general 
health, >3 health complaints and ;>1 chronic conditions than their light-
drinking counterparts. When sick-quitters were fmther excluded from 
the group of abstainers a reduction in the risk of 18,9 percent for 
perceived general health, of 37,5 percent for health complaints and of 
27,8 percent for chronic conditions was observed. When cOlnparing 
directly models 2 and 3 we observed that the health risk of abstainers 
decreased slightly when only sick-quitters were excluded, suggesting 
that non-sick-quitters were healthier than long-tenn abstainers. 
Chapter 6 
Table 6.2 Differences in health in 1997 by alcohol consumption in 1997 (Odds 
ratios* and 95% Confidence Intervals) 
Modell Model 2 Model 3 
U.n.' 95% C.I n O.R.' 95% C.l n O.R.' 95%C.l n 
<good perceived general health in 1997 
Abs\,1iners 1,90 (1,41-2,56) 157 1,83 (1,31-2,54) 125 1,73 (1,27-2,36) 133 
Ught 1,00 (reference) 207 1,00 {r;cferell('; 207 1,0(1 (reference) 207 
Modl'rJte 0,69 (OA-1·1,06) 37 0,69 (0,44-1,06) 37 0,69 (O,4s-.-l,07) 37 
EXCe$5ive 1,69 (O,li6·3,)l) 25 1,70 (0,87-3,3-1) 25 1,71 (0,87·3,36) 25 
>3 hl'Jlth ("mr!~ints in 1997 
AbstJiners lAO (l,O?-!,!!3) 175 1,35 (l,Oo.-U;l) 138 1,25 (O,9.J..-1,65) 152 
Light 1,00 (reference) 313 1,00 (reference) 313 1,00 (reference) 313 
Moder,,!e 0,69 (0,48-1,00) 47 0,69 (0,48-1,00) 47 0,69 (0,48-1,01) 47 
Exc.: . ;.;jve 0,57 (0,26-l,25) 33 0,58 (O,2l-I,2l) 33 0,58 (0,27-1,27) 38 
~l (hr<l/Ijc (ondition in 1997 
;\lJ,tolincr$ 1,5-1 (1,17-2,02) 284 1,46 (1,08-1,98) 223 1,39 (1,03-1,85) 245 
Light 1,00 (n'fen'nce) 616 1,00 (reference) 616 1,00 (ref€r€nce) 616 
Moderdte 0,75 (0,5s.-1,02) 116 0,76 (0,5s.-1,03) 116 0,76 (0,5s.-1,03) 116 
Excessive 1,12 (0,62-2,03) 53 1,14 (O,63--2,OS) 53 1,14 (0,63--2,05) 53 
o.R.' Adjmted fl'f "gi:', gl'nder, lIUrit~1 st.:ltus, CdllCiltiOIl.lII~vd, smoling alld phpkal "-\Cld<c_ 
Model I: Ab,tainc", ~ IOllg-knn ilbstillners + fonner drinker;;. 
Mlldd 2.: I\b,t~in"'" ~ lc'ng·tl'rm ab5tilln~rs. 
M",ld 3: Ab,t~iners ~ h'ng·term ,1b,tain~", + former drinlcrs who wc,,, h~"hhy at basdill~l (,,-xdllding sid-<jllilters) 
I k,Hhr.lt t>."dinel: hlr pen:<';led ~n"rill h~JJth, hcJlthy ~t b""dinL'4:oC'd or veIY gC'od pCf;:ci,..,d general heJJth in 
1991; il'r he.,llh c,'mpL1in\',.5::3 h~~Jth wmpbints in 19;11; {or chronic collditiOIlS, ~ 0 chronic amditinIlS in 1'J~1. 
As shown in Table 6.3, long-tenn abstainers lvere significantly 11l0re 
likely than those who continued drinking to report less than good 
perceived general health, >3 health con1plaints and ~1 chronic 
conditions, both in 1991 and in 1997. Although former drinkers were also 
more likely to report higher health risks in 1997 than those who 
continued drinking, their health risk in 1991 was only significantly 
higher for perceived general health. The values of the odds ratios for 
1997 were higher for fanner drinkers than for long-tenn abstainers; 
differences between former drinkers and long-tenn abstainers, hov'level~ 
were not statistically significant (overlapping confidence intervals). 
Long-tenn abstainers and fornler drinkers were directly compared 
accounting additionally for differences in reasons for abstaining (lnedical 
versus non-medical). In our study; adjusting for reasons for abstaining 
did not result in any change in the point estimates (results not shown). 
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Table 6.3 Health differences in 1991 and in 1997 between drinkers who 
continued drinking, long-term abstainers and fonner drinkers in 
1997 (Odds ratios* and 95% confidence intervals) 
!,291 1997 
O.R.' 95°/.., CI, O.R.' 95% C.I 
L~~s than good perceived general hCillth 
ContinlU.'d drinking 1,00 (refcrt;'llct;') 1,00 (l'I:,fercncc) 
Long-term absl,lincIs 2,40 (l,77-3,25) 1,90 (1,38-2,6-1) 
Porn)er drinker 2,07 (1,27-3,38) 2,20 (1,31-3,68) 
>3 health complitinls 
Continued drinking 1,00 (refert·nce) 1,00 (rd",rence) 
Long-term "bstJiner$ 1,71 (1,2S-l,27) 1,42 (1,06-1,91) 
Formcr drinker 1.06 (0,65-1,72) 1,71 (1,07-2,74) 
>1 chronic condition 
Continucd drinking 1,00 (rdefence) 1,00 (refefence) 
Long-term ilbstolincrs 1,55 (1,17-2,07) I.» (1,14-2,07) 
Form"'T drinker 1,57 (0,98-2,49) 1,93 (J,17-3,20) 
OR' Adju_("d ("1 "!\", b~ndc'r, m,}fil~l ,tOM, l'd!l,.tth'~,'l kwl. 'n1,,~j"g and phi'k~1 "'-~rd:,.~ 
6.3.2 Do abstainers (former drinkers and long-term abstainers) and drinkers 
differ in socio-delllographic and behavioural characteristics other than 
their alcohol consumption? Do these characteristics explain their 
health differences? 
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A description of the population according to alcohol conslllllption in 
1997 and socio-delllographic and behavioral characteristics at baseline 
(1991) is provided in Table 6.4. Long-term abstainers were more likely to 
be oldel~ of female gendel~ 1Nidowed, and less educated than fonner 
drinkers. The proportion of never smokers was larger al110ng long-term 
abstainers than an10ng former drinkers, and so ,vas the proportion of 
respondents reporting doing no or little physical exercise. Although 
fanner drinkers were 1110re likely than long-term abstainers to report 
abstaining for medical reasons, the differences were not statistically 
significant. Long-tenn abstainers also differed from drinkers who 
continued drinking in several socio-delllographic and behavioral 
characteristics; long-term abstainers were oldel~ more likely to be felllale, 
,vidowed, less educated, never smokers and to practice no or little 
exercise. Fonner drinkers ,vere more si111ilar to drinkers ,vho continued 
drinking. The proportion of females and of low edueated people was 
higher an10ng former drinkers than alllong people who continued 
drinking, but these two groups showed only small differences in other 
characteristics. 
As shown in Table 6.4, abstainers and drinkers differed in a number of 
socio-delllographic and behavioral characteristics. The contribution of 
these characteristics to the explanation of their health differences was 
explored in Table 6.5. The likelihood of reporting less than good 
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perceived general health was 2.92 times higher mnong abstainers than 
an10ng light drinkers. Including age in the 1110del resulted in a reduction 
in the likelihood of about 29,2 percent (O,R. from 2,92 to 2,36), Further 
adjustment for gender and marital status resulted in small changes in the 
point estimates, howevel~ when education was added to the model, a 
32,9 percent reduction in the likelihood was observed (O,R. from 2,36 to 
1,91), Smoking and physical exercise did not seem to contribute further 
to the explanation of the relationship between alcohol consu111ption and 
perceived general health, after accounting for other socio-detnographic 
differences, 
Table 6.4 Description of the population by alcohol consumption in 1997 and 
sodo-demographic and behavioral characteristics at baseline, in 
1991 ("!o) 
Agc' 
14-29 
30-41 
45·59 
60-78 
Gender' 
1\:lale 
Marital st,ltus' 
Married 
Single 
Separated / Divorced 
Widowed 
Education' 
Primary school only 
low vomtional/low secondary 
Intermediate vocational/high senlildary 
Higher YOl\llional/unh-ersity 
Smoking' 
Never smoker 
Former smoker 
Current smoker 
Physical cxercise' 
No/little physical exerdst;' 
Moder,1tt'/a lot ewrdse 
Re,150115 for abstaining 
Medical 
Other 
N/ A ~ Not ~pplk~bl~. 
'I"valu~ ~1l1\3 
Abstainers Drinkers 
long-term Fomler drinker Continued drinking 
-'"'::",,32.,6'--_____ "0':"::'9,,1__ 1l=1,425 
12,9 
11,3 
38,0 
37,7 
25,2 
74,8 
69,3 
17,1 
·1,7 
9,0 
37,5 
39,7 
13,8 
9,0 
53,2 
18,2 
28,6 
21,9 
78,1 
7,7 
92,3 
19,8 
13,2 
35,2 
31,9 
37-4 
62,6 
69,2 
22,0 
4,4 
4,4 
24,1 
43,7 
21,8 
10,3 
31,9 
33,0 
35,2 
15.1 
&4,9 
12,1 
87,9 
20,6 
23,7 
36,8 
18,9 
55,2 
44,8 
70,7 
21.7 
5,1 
2,5 
10,5 
35,6 
27,5 
26A 
27,6 
36,2 
36,l 
12,0 
88,0 
N/A 
N/A 
The likelihood of reporting more than three health complaints was 1,94 
times higher among abstainers than among light-drinkers, The O,R. was 
reduced when age, gender and marital status differences were accounted 
for (to O,R.~1,78 and 1,58 respectively), Including education reduced the 
likelihood by abollt 32,8 percent (from 1,58 to 1,39), No further decrease 
in the O.R. ·was observed ·when both sll10king and physical exercise ,vere 
accounted for, 
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Abstainers were twice as likely to report ~1 chronic condition as light 
drinkers. 34,8 percent of the variance, howevel~ was explained by the age 
differences. This likelihood was reduced even further when differences 
in gender and marital status were considered (O.R. from 1,65 to 1,54). As 
it ,vas the case for perceived general health and fol' health cOlnplaints, 
educational differences also explained part of the health differences 
between abstainers and drinkers (O.R. from 1,54 to 1,44) and further 
adjushnent for s1110king and physical exercise resulted in a slight 
increase in the odds ratios. 
Table 6.5 The contribution of socio-demographic and behavioral differences 
in 1991 between abstainers and drinkers to the explanation of the 
health differences in 1997 (OR and 95% Confidence Intervals) 
Mudell ~'uJeJ 2 ~loJ,13 ~lod,]4 Mudd 5 
O_R. ~~'~~C.I O.R. 93':~ C.I O.R. 95':'C.1 O.H. 95"0 C.! a,R. 95"~ C] 
-----
<);,,,>,J r"n'd,~J ~~"~r"] h~~lth in 1'!'!7 
At"t,lin"" 2,')1 (2,17-3,71» 2,3~ (I,~2-3,l17) U~ (IN·J,15) I.~I (),-H·2.~~) U.') (I,JIl-2,".{,) 
U~l! I,") (rLidC,,(e) I,I~) (,dCJLnC~) I,nil (rd.fLnc,-) l,ilI1 (r"l-Hnn') 1.011 (ref~J<"L~) 
~!t"bJI~ 11,."-< (11,5(-..1.23) 11.76 (Ll.'i'-1-1.15) 0,77 (1151·l.lh) 0,77 (ol51·1.1~) n,711 (11,15--l.Ol-i) 
E'CL,sh~ 1.73 (11})2 .. 1.2h) 157 (!l.~I·J,nl) 151 (11,7~·l,')~) l/'~ (0.)((,..\2'1) l,hJ (ll.~l-J.21) 
>.llh',llih <:<>mp!,'inL' in 1')')7 
,\~,t.l;n,-f' L~~ (L'i~-2,+t) 1,7,~ (I,JfI-2,2') 1,"-~ (lc2J-2,"J) I,_,~ (I,1I7-J,l.<1) Ul (1."7'1.'4) 
I ;hh1 I.Ptl (rderen,e) 1/") (J<f~r"i1':~) 1,1,1 (rd~I<j":~) 1,1\1 (rcfduK") LI\l (r,f,-rl'n«') 
M,,·J<"T.Jte OP) (ll.J>HI,').~) 11,1,7 (,1,17--l1,~5) 11,73 (,\S2-l.O l.-l) 1\77 (,1,5J-UI) iI.,-,1 (i1.--1~-l,i'2) 
[,(=,i,~ n,N (n,2.Q,16) 1,t(, (11.21-1/'1) 11,57 (11.2"'-1.24) 11.""1 (11,]7·1,,<1) n.~(, (n.1(,,1.1J) 
21 UU"Llk (,."Jitj"n in 1'.1')7 
,\l.,l:JlrlLJ5 2,1~) (I,',~·2, ~)} IF> (LH,2,Il) 
"" 
(1,2<I'L\< __ \) ,." (1,ll·I,M) 1,'>7 (1,1'.l--2,(l{.) 
U"ht LO,) (nkn:n,--..') Lon (rd"Hn«') 1/',1 (n,re,,-n,e) 1/') (ra~r~n'~) 1,\11) ('Liu'--'K~) 
~!r,d,r;*' (I,,-Y (LI.<;~'L'16) n,72 (11,'>1-11,97) 11,7(, (IIS>-l,<l,') (I,n ('1.~(>-I,'6) 11,71 (LI.54-1.111) 
!-"""i\,' 1,)7 (11/,7-2,11-1) 1,0), (i1,~<J---I,lo.7) 1,16 (Ll/l'i--2,IH) I,D (,1,6J-2,OI) I,U (LI,f>2·2,Ol) 
~f"Jd I: Onl)' t"~ (,'n,t'm! 
~fnJd2 ~1,)Jd 1 + Jb~' 
~,,'Jd 3: ~f."j<12 t h-enJer + ilUJ:iL1! ,WtLL 
~'"dd~: ~1"Jd 3 + Ldu,~U,." 
~f"d,) 5 '1, .. ld ~ + 'm .. ~lnh + phy"",,1 "" r.i"', 
Overall, after adjustment for socio-demographic and behavioral 
characteristics, the health risk of abstainers for less than good perceived 
general health, >3 health c0111plaints and ~l chronic condition was 
reduced by 53,4, 56,6 and 43,5 percent respectively. After accounting for 
these differences, hmvevel~ abstainers still remained at higher health risk 
for all three health measures, compared to light drinkers. 
6.4 Discussion 
96 
In the literature, a U-shaped curve has been used to describe the 
relationship between alcohol consumption and health. Objective and 
subjective health measures have been studied and results are in the Saine 
direction: the health risk of abstainers and heavy drinkers seclned to be 
higher than that of light and moderate drinkers (U-shaped relationship) 
(Marmot et aI., 1981; Marques-Vidal, 1996; Stampfer et a!., 1988; 
Poikolainen et aI., 1996; San Jose et aI., 1999). Heavy drinking (the right 
end of the U-shaped curves) has been repeatedly associated with adverse 
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lnedical consequences (liver cirrhosis, for exalnple) but also ,vith adverse 
social and psychological consequences (Le. work-related problems, 
family disruption, violence), which may in turn influence health 
(Anderson, 1995; Midanik, 1995). The interpretation of the elevated risk 
observed among abstainers, howevel~ is still an issue of discussion. Why 
is the health risk of abstainers higher than that of light-moderate 
drinkers? One of the interpretations suggested concerns the cOlnposition 
of the group of abstainers (Shape,; 1990; Marmot and Bnllme,; 1991; 
Andreason, 1998). The group of abstainers has been speculated to be 
heterogeneous, formed by individuals who are life-long abstainers and 
others who have stopped drinking at some point during their lives. The 
health risk of abstainers could be explained by the presence of former 
drinkers, especially by those individuals who quit drinking due to ill 
health (Shape,; 1990; Shaper et ai., 1988). Furthermore, and specially in 
countries 'were drinking is a norn1, abstainers have been speculated to 
differ from light and moderate drinkers in a number of characteristics, 
not only with regard to their alcohol consumption (Fillmore et aI., 1998; 
Stmnpfer et aI., 1988; Wannalnethee and Shapel~ 1988). Socio-
delnographic, behavioural, life-style or personality characteristics have 
been proposed as possible explanations for the health differences 
observed between abstainers and light-drinkers, and it could be argued 
that these characteristics, rather than their abstinence from alcohol, may 
put them at increased risk for health burdens (Hart et aI., 1999; Skog, 
1996; Mertens et ai., 1996; Jones et aI., 1982). We explored the 
contribution of both fanner drinkers and sick-quitters to the health risk 
of abstainers and also investigated the contribution of socio-
demographic and behavioural factors differentiating abstainers fr01n 
drinkers to the explanation of their health differences. 
Before discussing our findings, severallitnitations of our study should be 
noted. First1)~ we cOlnpared long-term abstainers ,vith former drinkers 
and with light drinkers. Long-term abstainers were defined as 
respondents who reported abstaining both in 1991 and in 1997; former 
drinkers 'ivere those 'ivho reported drinking in 1991 and reported 
abstaining in 1997. Our data did not allow us to differentiate within long-
tern1 abstainers those who were life-long abstainers and those who had 
quit drinking before the beginning of our study (1991). Individuals who 
never started drinking (because they ,vere weak), and those who stopped 
drinking at young ages, (because they suffered from a serious disease 
during childhood, for example) could also be part of the group of long-
term abstainers in our study. We had no infonnation regarding past 
drinking habits and therefore do not know what proportion of long-term 
abstainers ,vere life-long abstainers. Furthel~ ,ve defined sick-quitters as 
those fonner drinkers who were unhealthy in ] 991; hmvevel~ it is likely 
that a proportion of fonner drinkers were healthy in 1991 but became 
unhealthy before 1997 and these may account for the excess risk 
contributed by fonner drinkers. Since we found that forn1er drinkers, 
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explained part of the health risk of abstainers especially by sick-guitters, 
we speculate that the contribution of these two sub-populations would 
be even greater in a natural setting. This is especially true since a 
proportion of those we considered long-term abstainers is likely to 
include former drinkers and sick-guitters. 
Let us examine the possibility that the group of abstainers Inay be 
contmninated by the presence of former drinkers. In the first place, 
fonner drinkers could be thought to be fonner heavy drinkers. Heavy 
drinkers who stop drinking, ·would artificially increase the risk of 
abstainers because of their high health risk (originally at the right end of 
the V-shaped curves). Since none of the former drinkers in our sample 
had been categorized as excessive drinkers when drinking (in 1991) and 
only 7 of them were lnoderate drinkers, lve concluded that fanner heavy 
drinkers did not contribute to the health risk ol11ong abstainers. Future 
research should look into the drinking level of former drinkers since they 
may contribute in a different way to the risk curves. 
Former drinkers have been reported to have higher health risk than life-
long abstainers (Leino et a1., 1998; ''''mulmnethee and Shapel~ 1996). And 
our study found that fanner drinkers seelned to contribute partly to the 
excess risk observed alnong abstainers, in agreement 'with results 
presented by other researchers (Serdula et aI., 1995; Boffetta and 
Garfinkel, 1990; Klatsky et aI., 1990; Rimm et aI., 1991). HOlI'eVel~ the 
excess risk of abstainers was not fully explained by fanner drinkers. 
After excluding fanner drinkers, long-tenn abstainers still remained at 
increased risk. Several authors pointed out the possibility that abstainers 
refrain from consuming alcohol for different reasons and that these 
reasons could also be reflected in health differences (Goddard, 1994; 
Klatsky et aI., 1990; Crigui, 1996). We collected information regarding the 
reasons for abstaining. 12,1 percent of former drinkers and 7,7 percent of 
long-term abstainers reported abstaining for medical reasons (see Table 
6.4). Although accounting for reasons for abstaining did not result in any 
change in the point estitnates, results should be interpreted carefully, 
since the nlllnber of respondents in each of the categories was small. 
Future studies should consider accounting for reasons for abstaining 
since long-term abstainers and fanner drinkers lnay differ in this respect. 
We also found that non-sick-guitters had lower health risks than long-
term abstainers. It could be speculated that this result is an indication for 
abstainers whose abstinence is not related to their health condition (i.e., 
they are not at higher health risk than their light- drinking counterparts). 
Further research should be conducted to determine the health risk of 
those abstainers whose abstinence is not related to their health condition. 
As has been suggested before, the health risk of abstainers could also be 
elevated by the presence of sOtne occasional, light or moderate drinkers 
who stop drinking due to ill health (Shapel~ 1990; Shaper et aI., 1988). We 
assessed the contribution of sick-guitters to the explanation of the health 
differences between abstainers and light drinkers. Our results showed 
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that sick-quitters accounted for a proportion of the excess health risk 
observed among abstainers. Long-term abstainers, huwevel~ ,vere still at 
higher health risk than light drinkers after removing fonner drinkers and 
sick-quitters from the group of abstainers. Fl1l'thel~ we were able to 
cOlnpare long-tenn abstainers, fanner drinkers and drinkers who 
continued drinking with regard to health in 1991 as well as in 1997. Long-
term abstainers were observed to have higher health risks both in 1991 
and in 1997 (for all three-health measures undcr study) than drinkers 
,vho continued drinking. We also observed that fonner drinkers "were 
more likely to report health problems in 1991 and in 1997 than those who 
continued drinking. These results suggest that drinkers may stop 
drinking because of deterioration in their health condition. 
Why are long-term abstainers at higher health risk than light drinkers 
even after excluding former drinkers and sick-quitters? Do abstainers 
and drinkers differ in characteristics other than their drinking which may 
explain their differential health risk? We found that long-term abstainers 
and light drinkers differed in a number of sodo-demographic and 
behavioral factors. We also found SOlll€ differences between long-tenn 
abstainers and fonner drinkers. COlnpared to fonner drinkers, long-tenll 
abstainers tended to be oldel~ were more 1ikely to be felnale, ,vidu'wed, 
less-educated, never-smokers, and were less likely to report 1110derate to 
high levels of physical exercise. These results are consistent with those 
reported by other researchers (Thol'Ogood et aI, 1993; Thun et aI., 1997; 
Fillmore, et aI., 1998; Goddard, 1994). These differences highlighted the 
possibility that characteristics other than alcohol consumption that differ 
between long tenn abstainers and fonner drinkers could be responsible, 
at least partly to the excess health burden observed among abstainers. 
These characteristics, indeed, contributed to the explanation of the high 
risk observed anlong abstainers. Howevel~ even after accounting for 
socio-delnographic and behavioral factors, abstainers were still observed 
to be at higher health risk than light drinkers. Othcr unmeasured aspects 
such as diet or personality characteristics, or social integration, have been 
related to health and were not available in our study. These factors have 
been mentioned as possible confounders of the relationship between 
alcohol consumption and health (Skog, 1996; Huijbrcgts, et aI., 1997) and 
should be taken into consideration in future studies. 
Three possible Inechanisms have been suggested in order to explain the 
health benefits observcd for light and moderate drinkers compared to 
abstainers: 
Causation: light-moderate alcohol consumption causes good health. 
Selection: the health risk of abstainers is explained by the contamination 
of this group with the presence of former drinkers and sick-quitters. 
Confounding: other characteristics associated with both, alcohol 
consumption and health, are responsiblc for the health differences 
observed. 
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Results presented here suggest that selection counts at least for part of 
the elevated risk observed ml10ng abstainers: The exclusion of fonner 
drinkers £1'0111 the group of abstainers, and especially the exclusion of 
sick-quitters, resulted in a reduction in their health risk. We also found 
some evidence to support that abstainers and light drinkers differ in 
characteristics other than their alcohol consurnption and that these 
characteristics contribute to the explanation of their health differences. 
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ABSTRACT 
Objective: To eXainine the relationship betw-een negative life-events and 
chronic stressors and drinking behavior. Results: Data suggested that 
some life events (getting divorced) and some chronic stressors (financial 
difficulties, being single and receiving a disability pension or being 
retired 01' having retired early) were positively related to abstinence 
aillong ll1cn and women. Furthennorc, SOlnc life events (being a victim 
of a crhne, decrease in financial position, divorce or reporting two or 
more life events) were positively associated to heavy drinking among 
men. Chronic stressors, such as being separated Of divorced m110ng lllCll 
and ,\vomen and being single or being unernployed a1110ng InCH ·were 
also related to heavy drinking aIllong both Incn and women. COllclusio11: 
Results presented here suggest that people under stressful conditions are 
more likely to either abstain or drink heavily rather than to drink light-
moderately. 
7.1 Introduction 
Alcohol has been hypothesized to buffer and to serve as a coping 
mechanism against stress (Cappell and Greeley, 1987). It is commonly 
accepted that people drink alcohol in order to cope with the effects of 
stress (Allan and Cooke, 1985; Krause, 1991). Stressful life-events and 
chronic stressors have been correlated with alcoholism (Linsky et a!, 
1985), alcohol abuse (Cole et a!., 1990) heavy drinking (Wilsnack et a!., 
1991), and alcohol dependence and problems (Jolmson and Pandina, 
1993; Welte and Mirand, 1995) in different populations. Howevel; while 
sonle studies have reported positive associations, some others found 
negative associations (Temple et aI, 1991; Romelsjo et aI, 1991). With 
regard to the relationship between stress and abstinence, some authors 
have reported that abstainers have lllore adverse life-context (Mertens et 
a!., 1996), but the opposite has also been reported (Cole et a!., 1990; Neff 
and Husaini, 1982). After years of research, the relationship between 
stress and alcohol conslunption remains inconclusive (Temple et aI., 
1991; Pohorecky, 1991; Pierce et a!., 1994). 
Although some researchers have found stronger relationships between 
stressful conditions and alcohol conslunption mnong men than aillong 
women (e.g. Romelsjo, et a!., 1991), the opposite has also been reported 
(e.g. Allan and Cooke, 1985). In the present study we examined the 
relationship bet"ween stressors and alcohol consumption separately for 
men and women, and using different cut-off points for heavy drinking 
for each of the gender groups. Also, in order to assess the relationship 
between stressors and alcohol conslunptioll, several types of events as 
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well as the total number of events reported (Neff and Husaini, 1982) have 
been considered. Negative life events (and a sunl of those events) and 
chronic streSSOl'S \vere assessed simultaneously in relation to alcohol 
conslunption. We considered stressful situations as possible predictors of 
both, abstinence and heavy drinking. 
7.2 Methods and materials 
liD 
This study has been conducted within the framework of a large 
population stud)\ the GLOBE study (Eindhoven, The Netherlands). For 
this study, a randOlll sample of 27,000 non-institutionalized Dutch 
citizens in the age range 15-74 'was drmvn from a region in the south of 
Holland (Eindhoven and surroundings). Those over 45 years of age, as 
well as those in the highest and lu\vest socio-cconolllic strata (identified 
by postal code) were over-sampled. A qU€stiolUlaire was 111ailed to these 
individuals and 18,973 responded. Personal interviews were conducted 
with some of the respondents of the postal questiOlmaire (N~3,750) in 
order to collect more detailed data on health as well as on personality 
characteristics. The response rate was approximately 80% (N~2,802). 
Differences in response rates between different socio-del11ogl'aphic 
groups were sl11all, \",ornen, elderly people, the wealthier and the 
country dwellers responded 1l10re frequently than their counterparts, 
although the differences were not statistically significant (Mackenbach et 
aI.,1994). 
Respondents were asked about their experience of the following life 
CVCllfs in the preceding h",elve l11onths: moving; itnportant decrease in 
financial position; being a victim of a robbery, assault 01' rape; whether 
he / she had lost his / her own job; whether a partner or a family member 
had lost his/ her job; whether a partner or another family member was 
seriously ill; \",hether their partner had died; whether a close relative or 
a close friend had died; or whether they had divorced or had broken up 
with their pal'hler. Respondents answered yes 01' no to each of these 
questions. A variable was constructed to detel'111ine \",hether an 
acculllulation of events was associated with drinking 01' drinking 
heavily. This variable had the foHowing categories: none of the events 
listed; positive answer given to one of the events; positive ans\"'ers given 
to two 01' more events. 
Respondents were also asked whether they had, at the time of data-
collection financial difficulties (difficulties affording food, housing, 
electricity, etc.), about their marital status (Inarried, single, separated or 
divorced, and widowed) and their el11ployment status (being elnployed, 
unemployed, receiving a disability pension, being retired or having 
retired early, being a housewife, student or in the arn1Y). Furthenllore, 
participants were asked whether in the year prior to the data-collection 
they had had housing problems (draft, cold and damp), and 
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neighbourhood problems (unpleasant smells in the neighbourhood, 
noise £1'0111 neighbours, noise fronl traffic and crinlinaJity). Reporting 
financial difficulties, being single, separated or divorced, or widowed; 
being unemployed, receiving a disability pension or being retired or 
having retired early; reporting housing problcll1s; and reporting 
neighbourhood problenls were considered as chronic stressors. 
Respondents not having financial difficulties, being married, €lllployed, 
reporting no housing problems and reporting no neighbourhood 
problclllS, on the other hand, ,vere categorized as being 'not stressed' 
(reference categories). 
Alcohol cOllsllmption ,"vas measured as average alcohol intake 
(Units/week). Questions about the amount (no. of glasses) of alcohol 
consluned per occasion as 'well as the frequency of the conslunption 
(drinking days/week) were cOlnbined to arrive at a measure of average 
alcohol intake. Abstainers (0 U /week) were compared to light-moderate 
drinkers (drinking s21 U/week for men; drinking 514 U/week for 
women); heavy drinkers (drinking above these liInits) were also 
compared to light-moderate drinkers (reference category). These cut-off 
points (>21 U/week for men and >14 U/week for women) were chosen, 
because drinking below these limits has been repeatedly associated with 
health benefits (Jackson and Beaglehole, 1995). Furthermore, an even 
higher cut-off point was chosen (>29 U / week for men and >21 U / week 
for wmncn) in order to check for possible associations at higher levels of 
consumption. 
Several variables that are knO'wn to be associated with both alcohol 
consumption and stress were included in the logistic regression 1110dels. 
These potential cOlljollllriers ·were age, educational level and level of 
urbanization. 
Several logistic regression 1110dels \vere constructed to assess the 
relationship between stressol'S and alcohol consumption. The DutcOlne 
variable for all the models constructed ,vas alcohol consUlnption. This 
variable had been dichotomized into abstainers vs. light-moderate 
drinkers (reference category) and heavy drinkers vs. light-moderate 
drinkers (reference category). These models contained also the 
confounders mentioned above. Analyses were done multivariate!y. 
SOlne of the acute events have their chronic counterparts; these include 
loosing a job in the previous twelve months and being unemployed; 
getting divorced in the previous twelve months and being divorced; 
death of a partner in the previous hvelvc lllonths and being widowed. In 
the models looking at the acute event, we did not adjust for the 
corresponding chronic stressor (or vice versa). For exanlple, in a model 
looking at the effect of having lost a job in the previous twelve months, 
elnployment status ,vas excluded. Although decrease in financial 
position and having financial difficulties could be thought of as the acute 
and the chronic version of the sanle thing, they ,,,ere measured in very 
different ·ways, since having financial difficulties refered to having 
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difficulties affording to pay for basic needs. A decrease in financial 
position may not lead to financial difficulties. The model looking at a 
decrease in financial position was adjusted for financial difficulties (or 
vice versa). 
7.3 Results 
112 
The associations of life-events or chronic stressors with drinking or 
abstinence levels for nlen and W0111en arc shuwn in Table 7.1. Getting 
divorced was positively associated \vith abstinence mnong men and 
negatively mnong women. Aillong wOlnen, reporting having moved ,vas 
positively related to abstinence fronl alcohol. A large lllunber of chronic 
strcssors proved to be statistically significantly related to abstinence 
aillong lnen and WOlnen. Financial difficulties, being single and being 
separated or divorced (only among Inen) and receiving a disability 
pension, or having retired early or being retired were positively related 
to abstinence in tnen and WOlnen. 
Table 7.1 Adjusted odds ratios (O.R.*) and 95% confidence intervals (CI) for 
the relationship between stressors and abstinence 
Males Females 
O.R.* 9~!,? C.l O.R.~ 95 % C.l 
Life--€venls 
Moved 0,81 (0,63-1,04) 1,25 (1,04-1,SI) 
Victim of (.:Time / assault 0,S2 (0,60-1,10) 0,86 (0,68-1,09) 
P,lrtner lost job 0,91 (0,60-1,38) 1,15 (0,91-1,47) 
Sick partner/f'lnlily member 0,99 (0,SO-I,21) 1,01 (0,87-1,17) 
Death of close rdatiyc/frimd 0,98 (0,S2~1,17) 0,92 (0,81-1,05) 
DeCfl',lst' finandal position 1,03 (0,82-1,29) o,n (0,7S-I,13) 
DivOl'cc/bn',lk-up (A) I,S4 (1,06-2,23) 0,66 (0,48·0,92) 
Death of partner (1\) 0,73 (0,31-1,70) 1 • .).1 (0,91-2,2S) 
Lost job (il) 1,01 (0,76-1,35) 0,95- (0,72-1,26) 
Count of lift'-t'Vt'nts 
IHfc c\'ent 0,93 (0,79-I,OS) O,'}S (O,S7-1,1O) 
~2life-e\'enls 0,91 (0,75-1,09) O,,}S (0,85-1,12) 
Chronic slrilins 
Financial difficulties 1,28 (1,08-1,52) 1,30 (1,14-1,48) 
Marital status (A) 
Single 1,73 (1,37-2,19) 1,25 (1,0-1-1,51) 
Separated / divorced 1,52 (1,13-2,03) I,O!} (0,81-1,25) 
\\'idowcd 1,25 (0,83-1,S7) 1,18 (0,96-1,43) 
Employment status (B) 
Uncmployed J,31 (O,91-1,89) 0,97 (0,66-1,41) 
Disability pension 2,SO (1,96-3,19) 1,97 (1,54-2.53) 
I{etied or carly retired 1,93 (1,SO-2,49) 1,91 (1,49-2,45) 
Housing problems 1,15 (0,,}S-l,3S) 1,10 (0,9S-I,24) 
Neighborhood problems 0,99 (0,S5-1,14) 0,9-1 (0,84-1,05) 
1IIaJ[s: >21 U/I""")., 1',.:91 U/wcd; (rdCILTtc<'). F~m.'l",,' >1~ u/",,,,,I<. ,",_ <14 U/w~d.o (rdcon.-m·e) . 
• Ad~bt~d f"f ~l>'" educ.:nio[l;md k\d c,f urbomi'~I;,'" 
(A) [11 tlw mode! with rli\'N"" ;md dNlh coj ,l J'Jrtn~f, m~!itC1l sliltus Wi!> ",dtl<kd (cor vi<'" I'~r,~) 
(Tl) In lh~ mod"l "i~,l<bt jot> emrl,'}'rn~n( ,t.J(U'i was excluded (nr \;C\' \W,,1) 
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As shown in Table 7.2, respondents reporting life events and chronic 
stressors were also compared with regard to their likelihood of heavy 
drinking (>21 U/week for males; >14 U/week for females). Being a 
victim of a criIHe, getting divorced or breaking up, decreasing financial 
position, and reporting one or 1110re life events were positively related to 
heavy drinking among lHen. AlHong Inen, being single, separated or 
divorced, and being unemployed ·were the chronic stressors positively 
related to heavy drinking. Among women, reporting death of a close 
friend or relative was inversely related to heavy drinking. Being 
separated or divorced was positively related to heavy drinking whereas 
having retired early 01' being retired was inversely related to heavy 
drinking. 
Table 7.2 Adjusted odds ratio (O.R.*) and 95% confidence interval (CI) for the 
relationship between stl'essors and heavy drinking 
~!~ females 
O.R" 95 % C.I O.n." 95 % C.I 
Ufe--e\'ents 
Moved 0,85 (0,67-1,08) 1,14 (0,83-1,58) 
Victim of crime/ asSJuit 1,46 (1,15-1,87) 1,15 (0,81-1,63) 
Partner lost job 0,83 (0,55-1,25) 1,24 (0,81-1,89) 
Sick partner/filmily member 0,94. (0,77-1,16) 1,23 (0,97-1,57) 
DCilth of close relati\'e/friend 1,10 (0,92-1,31) 0,78 (0,62-0,99) 
Decrc.lSc financial position 1,30 ( 1,04-1,6-1) 0,96 (0,69-1,33) 
Divon:e/bre.lk-up (A) 1,91 (1,40--2,62) 1,19 (0,75-1,89) 
Death of pMlncr (1\) 0,6,1 (0,22-1,86) 1,65 (0,7+3,67) 
Lost job (8) I.", (0,78-1,38) I.+! (0,94.-2,21) 
Count of life-events 
I life event 1,18 (1,02-1,38) 1,20 (0,91'-1,46) 
>2 lifc-cycnts 1,20 (l,OO-I,4-t) 1,17 (0,92-1,49) 
Chronic strains 
Financial difficultie~ 1,03 (0,86-1,23) 1,14 (0,90--1,45) 
Marital stahlS (1\) 
Single 1,39 (1,12-1,73) 0,77 (0,56-1,05) 
Separated/ diwlrced 1,80 (1,37-2,35) 1,41 (1,01-1,95) 
\\,idowed 0,99 (0,58-1,71) 0,80 (0,53-1,23) 
Employment Sl,litls (8) 
Unemploycd 1,47 (1,03-2,01) 0,98 (0,57-1,67) 
DisJ.bilit)' pension 1,03 (0,78-1,36) 0,62 (0,37-1,05) 
Retired early or retired 0,94. (0,73-1,21) 0,61 (0,38-0,98) 
Housing prohlems 1,01 (0,86-1,19) 1,05 (0,85-1,30) 
Neighborhood problems 0,94 (0,81-1,09) 1,05 (0,87-1,27) 
~"'k" >21 U/'H'~k y;;, ",21 U/,,-~.;k (rd~!~IK~). r~F1u1e-;.: >14 Ufw~~k '~,.5:14 Ufwc~k (rcicJcnc,,) 
• Adjlhtcd for .1);<" cducatj"" illld kvd of Uli.<m.iz.:llinfl. 
(A) Jt1lh~ JTWdfl "ith di,','n:C' .1"d death ,,[ a r:utner, rruriul full!< wa< e,dud",t (," V;(C '''''',) 
(il) In th~ model "ith lost j,)b ~ml'l()yn\~nl ~tJn'" W.h <"c)lhkd (N ,icc ,·c,,~) 
A higher cut-off point (>29 units/week for men; >21 units/week for 
'wOlnen) was then chosen to check 'ivhethel' the relationships 'ivere 11101'e 
pronounced at higher alcohol consumption levels. The relationships 
observed when using this higher cut-off point were all in the Saine 
direction as those using the traditional cut-off points (results not shown). 
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Although previous studies have examined the relationship between 
stress and drinking behaviOl~ results presented in the literature are often 
contradictory and the need for further research has been suggested (e.g. 
Pohorecky, 1991). 
Before interpreting our results, severallhnitations of ollr study should be 
noted. Firstly, information on stressors was self-reported. Although 
respondents reported life events, they may not have perceived thenl as a 
source of stress and as something to cope with. Although we lack 
in£onnation on the ,"vay the respondents experienced these events, 
several researchers have argued that, rather than talking about positive 
or negative events, one could talk about events that require adaptation 
for the individual (e.g. Rabkin and Streuning, 1976). Since information on 
life events was collected by 111cans of a questionnaire, Ihnitatiol1s of stich 
methodology should be considered (Brown, 1981; Paykel, 1983; Cooke, 
1985). By using a checklist of events, the definition of the event and its 
interpretation is left to the individual and Inay vary (e.g. Ibeing a victiln 
of a crime' may range fr0111 being raped to minor robberies). In both 
cases, respondents could have answered in the affirn1ative. It should be 
noted, howevel~ that 1110st of the life events considered in our study are 
objective and leave little romn for personal interpretation. The 
differences in reports of life events becOlne 1110re relevant when they are 
related to the outc0111e under study, in this case alcohol COnSlllllption. If 
heavy alcohol users ,Vere more likely to respond in the affirmative even 
in the case of minor events (Ina)' be because alcohol use provokes a 
negative life perception) than light-moderate drinkers, the results 
presented here could be partly due to this differential reporting. We did 
not collect data on the magnitude of the event. 
Secondly, information on alcohol conslu11ption ,vas also based on self-
reports. It is well known that respondents tend to underreport their 
alcohol intake. If that would be the case in our study, the cut-off points of 
21 or 29 and 14 or 21 U /week would have to be raised, since people 
would dtink somewhat mme than they tepmt. The directionality and 
strength of the relationships would, howevel~ rernain as described here. 
Our study is also lhnited fr0111 its cross-sectional nahue. High alcohol 
consumption mal' increase the probability that the individual 
experiences stress and problems rather than the individual drinking in 
order to cope with the problems (Allan and Cooke, 1985; Cole et a!., 
1990). Tn our study, for example, heavy drinking could be thought to 
increase the likelihood of the individual to be a victiln of a crilne, rather 
than drinking heavily to cope with the stress of a crime or assault (Table 
7.2). Future research should consider the topic from a longitudinal 
perspective since sm11e drinking patterns may lead to stresshd situations 
(divorce, financial difficulties, unemployment, etc.) rather than the other 
way round. 
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Although the relationship between stress and alcohol consumption has 
been studied extensively, results are often contradictory (Tclnple et a1., 
1991; Pohorecky, 1991; Pierce et aI., 1994). For example, while some 
authors report that unenlployment is related to alcohol consulnption in 
men and 'iVOlnen (Janlcrt and Hammerstrom, 1992), others found no 
relationship between uneillploynlent and quantity of alcohol consumed 
(Cooke and Allan, 1983; Seeman and Seeman, 1992). It has been 
suggested that acute rather than chronic financial difficulties may be 
related to alcohol consumption (Pierce et a!., 1994). We were able to 
distinguish between acute changes in marital and elllploynlent status 
(recent divorce or death of a parhler; job loss) and chronic status (being 
divorced or 'ividmved; unelnployed). 
The relationship between Inarital status and alcohol consumption has 
also been reported. For example, Romelsjo et a!. (1991) observed an 
increase in alcohol consumption anlong Inen and aI110ng \V0111Cn who 
were divorced compared to those who were not. Wilsnack et a!. (1991), 
by contrast, found a negative association between being divorced and 
heavy drinking among women, and HalUla et al. (1993) suggested that 
changes in marital status were lllore ilnportant than marital status in 
relation to drinking behaviour. Tn our study, we were able to assess 
marital status as well as changes in marital status. Although getting 
divorced was positively related with abstinence among men, the 
opposite was observed among 'VOHlen. Being divorced, the chronic 
counterpart of getting divorced was also positively related with 
abstinence al110ng Inen and not related to abstinence al11011g WOHlen. 
With regard to heavy drinking, both getting divorced and being divorced 
were positively related to heavy drinking al110ng lllen whereas only the 
latter ,vas associated to heavy drinking alllong WOlnen. 
Divorce and death of a parhlel' have been studied together in the 
literature since they represent a change in marital status to 'not-married' 
and a consequent change in the individuals' roles (Temple et a1., 1991; 
Hajema and Knibbe, 1998). The authors of these shtdies found that 
bec01ning 'lllunarried' was associated with heavy drinking. In our study 
we distinguished between becoming separated 01' divorced and 
becoming widowed. Since ,ve found a relationship between 
being/ getting divorced and alcohol consumption but no relationship 
behveen death of a partner Ibeing widowed, we suggest that these two 
ways of 'becOlning lllunarried' should be analysed separately in the 
fuhtre. 
Financial stress and unemployment in relation to alcohol conslunption 
have been studied. Some authors found no association between financial 
stress and alcohol (Moos et a1., 1989), whereas others found eCOllOl11ic 
strain to be related to drinking problems, both positively and negatively 
(Seeman and Seeman, 1992; Pierce et aI., 1994). The same holds for 
unemployment; Janlert and Hammerstrom (1992) found a positive 
association suggesting that unemploynlent causes financial stress and 
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that people drink alcohol in order to cope with stress, although other 
authors did not (Cooke and Allan, 1983; Seeman and Seeman, 1992). The 
authors who found a negative association, on the contrary, attribute their 
findings to the fact that alcohol becomes less affordable with the decrease 
in income (Pierce et al., 1994). In our study we had information on 
employnlcnt status as well as on financial stressors (acute and chronic) 
so we were able to simultaneously assess the relationship behveen 
uncillploytnent, financial stressors and alcohol consumption. 
Chronic financial stress (financial difficulties) was positively associated 
with abstinence mnong IHen and WOlnen whereas acute financial stress 
(decrease in financial position) was positively associated ·with heavy 
drinking 31110ng Inen. Being unemployed was positively associated with 
heavy drinking among men. These relationships ,vere observed 
shnultaneously, so our data suggest that the relationships described in 
earlier studies between unelnploYlnent and financial position are 
independent. 
Furthermore, our data allowed us to distinguish behveen acute and 
chronic financial stressors. 'Alhereas a decrease in financial position was 
associated with heavy drinking mnong lnen, reporting financial 
difficulties was associated to abstinence. A possible explanation could be 
that, as a result of financial difficulties alcohol becomes unaffordable 
whereas a decrease in financial position l11ay not necessarily result in 
financial difficulties. In the case of chronic financial stressors, alcohol 
conslunption may be perceived as an aggravating fact01~ and therefore, 
as contraindicated. 
Contradictory results regarding the relationship behveen employment 
status and alcohol consumption have been reported in the literature. 
Although heavy drinking is thought to be incompatible with some jobs, 
being employed may create more drinking opportunities for the 
individual (drinking with colleagues, etc.). Hajema and Knibbe (1998) 
suggested that becoming unetnployed could be interpreted as a loss of 
role in a person's life, and according to their role theory, it is likely to be 
associated with high alcohol consumption. 'Ale found unelnployment to 
be related to heavy drinking only among men. Losing one's own job in 
the preceding twelve months, on the contrary, did not seeln to be 
associated ·with either abstaining or heavy drinking. Our study 
corroborates results by other researchers that long-tel'ln uneillployment 
is related to heavy drinking. The fact that the situation has became 
chronic or that a role loss has resulted from the job loss could be 
alternative explanations for the finding. 
In our study abstinence was associated \-vith getting divorced or breaking 
up with a parh1el~ being single, separated or divorced, receiving a 
disability pension and having retired early or being retired. Although 
these conditions could be thought to be stressful conditions to the 
individual, they could also be cirClunstances that simply lilnit the 
individuals' drinking possibilities, resulting in an increased likelihood 
for abstinence. 
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We furthermore observed that stressors that were related to abstinence 
·were also related to heavy drinking. Personality characteristics 
(unavailable for our population) could explain \vhy one individual 
facing a stressor wiII abstain ·while another individual facing the sanle 
stressor will drink heavily. Future research should explore these 
characteristics. 
Several authors have hypothesized that accumulation of events may 
have a greater effect in alcohol conslunption than each of the events 
considered separately (Neff and Husaini, 1982; Neff, 1984; Romelsjo et 
al., 1991). In our study, reporting more than one life events was positively 
associated with heavy drinking among men, but since the lnw Ihnits of 
the confidence intervals were very close to unity, we concluded that our 
study provided little support for this hypothesis. 
Characteristics other than the ones studied here could also be related to 
both, susceptibility of stress and alcohol consumption, for example type 
A personality behavior (Pohoreck)\ 1991; Brown, 1998). Unfortunately 
we did not have infonnation on personality for our study. Future studies 
should investigate this relationship. 
The relationship behveen alcohol conslunption and health measures 
sllch as 111ortality, cardiovascular diseases or stroke (Mannot et al., 1981; 
Marques-Vidal et aI., 1996; Starnpfer et al., 1988), and even subjective 
health (Poikolainen and Vartiainen, 1996; San Jose et aI., 1999) has been 
reported to be U- or J-shaped. Light and moderate drinkers have been 
suggested to have better health than either abstainers or heavy drinkers. 
The underlying Inechanisms of this curvilinear relationship are not yet 
wen understood. Biological 111echanisms stIch as cholesterol levels or 
blood pressure changes have been suggested. Howevel~ these 
mechanisms do not fully explain the relationship for objective health 
outcOllles. The 111echanis111S underlying a curvilinear relationship for 
more subjective health ontcOlnes are less clear. Characteristics of the 
abstainers and heavy drinkers other than their drinking habits have been 
mentioned. Results presented here suggested that people under stressful 
conditions ,\vere 1110re likely to either abstain or drink heavily. These 
results support the hypothesis that more than their drinking patterns, 
other characteristics of abstainers and heavy drinkers put them at 
increased risk for developing health burdens. 
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Adverse working conditions and 
alcohol use 
in men and women 

8 ADVERSE WORKING CONDITIONS AND 
ALCOHOL USE IN MEN AND WOMEN 
ABSTRACT 
Objective: This study exanunes the association behveen adverse working 
conditions and abstinence and heavy drinking. Methods: Cross-sectional 
study within the framework of a general population survey conducted in 
Eindhoven, The Netherlands (N ~ 7,533). Working conditions were 
classified in four domains: hazardous physical "'Drking conditions, 
dClnands at ,,,,ark, level of control over one's job, and support from 
cuworkers and supervisors. Abstainers were compared with drinkers; 
·within drinkers, heavy drinkers were compared to light-nloderate 
drinkers and those reporting binge drinking were compared to those 
who did not report binge drinking. Results: Respondents who reported 
adverse working conditions 'were as likely to be abstainers as to be 
drinkers. Within drinkers, Inales and felnales ,"vho reported high 
hazardous physical working conditions were more likely to drink 
heavily than to drink light-moderate amounts and to report binge 
drinking (males only). Respondents who reported high demands were 
also more likely to be heavy drinkers than to be light-moderate drinkers. 
COllclllSioll: Stressful circumstances, such as adverse working conditions 
were associated with high levels of alcohol intake anlong drinking 111en 
and wmnen. 
8.1 Introduction 
Since the 1940s, when Bales and Horton first speculated about the 
relationship between stress and alcohol consumption, several theories 
have been suggested to explain this relationship (Cappell and Greeley, 
1987; Pohorecky, 1991). The first model proposed was based on the 
tension-reduction hypothesis (people drink to reduce tension), and 
several researchers conducted studies in order to support or rather refute 
this model. Those scientific efforts lead to further developments in the 
theoretical framework and the proposition of models for the relationship 
between stress and alcohol. The efforts resulted in the incorporation of 
new possible components to a relationship between stress and health and 
in the specification of the theories (Blane and Leonard, 1987; Greenlund 
et aI., 1995). The roles of expectations, personality characteristics, social 
support, and coping style, or type of stressors (acute versus chronic, life-
events, etc.), ·were studied. Stress has been correlated with alcoholis111 
(Linsky et aI., 1985), alcohol abuse (Cole et aI., 1990), heavy drinking 
(Wilsnack et aI., 1991), and alcohol dependence and problems (Johnson 
and Pandina, 1993; Welte and Mirand, 1995). Results of such studies are, 
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howevel~ contradictory. Some report positive associations \vhereas 
others report negative or no associations (ROlnelsjo et a1., 1991; Telnple, 
et aI., 1991). After years of research, the relationship between stress and 
alcohol consumption remains inconclusive (Pierce et aI., 1994; Pohorecky, 
1991). 
More specifically, the relationship between work stressors and alcohol 
has been studied in the field of occupational epidelniology. Specifications 
of the general stress-alcohol theories were developed. Within the tension-
reduction hypothesis, the spill-over lllodel speculates that adverse 
working conditions are associated with excessive or problelnatic alcohol 
use, because the stressful conditions extend outside the work-life of the 
individual (Greenberg and Grunberg, 1995; Grunberg et aI., 1998; Trice 
and Sonnenstuhl, 1988). Work-related stress has been associated with 
alcohol abuse (Crum et aI., 1995; Muntaner et aI., 1995; Romelsjo et aI., 
1992), alcohol consumption (Romelsjo et aI., 1992), and alcohol-related 
problems (Cooper et aI., 1990; Kawakami, et aI., 1993). Despite the 
number of studies that have been conducted in the field, results are often 
contradictory (Greenberg and Grunberg, 1995; Trice and Sonnenstuhl, 
1990). Recent publications point out the possibility that the relationship 
between work stress and alcohol is an indirect one, one through 
intermediate variables. Variables such as reasons for drinking, beliefs 
about the effects of alcohol and its tension-reduction properties, or job 
satisfaction have been proposed (Greenberg and Grunberg, 1995; Harris 
and Fennel, 1988; Trice and SOlmenstuhl, 1990). 
Tn the present shIdy we looked at the relationship bet·ween adverse 
working conditions and alcohol consumption separately for men and 
WOlnen (using different cut-off points for heavy drinking for Inen and 
women). The association between adverse \\'orking conditions and 
behavioural pattern has been reported to be different for lllen and for 
women (Allan and Cooke, 1985; Ames and Rebhun, 1996; Niedhanuner 
et aI., 1998; Wilsnack and Wilsnack, 1992). Although some characteristics 
of the working environlnent (e.g., future job ambiguity) have been 
associated with drinking alnong females but not muong lnales (Crum et 
aI., 1995; Kawakami et aI., 1993), most of the studies overlook these 
differences (Kawakami et aI., 1993). 
To assess the relationship behveen work stressors and alcohol 
consumption, we considered several possible work-related stressors, 
such as hazardous physical working conditions, delnands at work, 
control over one's job and support fr0111 coworkers and supervisors. 
These working conditions have been associated to adverse health 
outcomes such as physical and mental health problems (Karasek and 
Theorell, 1990). Because some stressors may be related to abstinence (e.g. 
Krause, 1991) rather than induce heavy drinking, we considered adverse 
working cond itions as possible predictors of both, abstinence and heavy 
drinking. We also looked at the association between work-related 
stressors and binge drinking because work-related stressors could be 
associated with specific drinking patterns. 
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In their studies of the relationship between work stress and health 
Karasek and Theorell (1990) incorporated the concept of support as an 
important fador ameliorating stress in the work envirOlunent (Karasek 
and Theorell, 1990). On the one hand, in the relationship between ·work-
related stress and alcohot support froll1 coworkers and supervisors may 
result in an increased lllunbcr of drinking occasions, but lack of support 
could prOlllote drinking as a mean of coping. Thus, both result in an 
increased likelihood for heavy drinking. Furthermore, support at work 
could have an indirect effect in the relationship between stress at work 
and alcohol consumption because it may 111cdiate in the relationship 
between other working conditions and alcohol conslllllptiOl1, thus acting 
as an effect lllodifier. 
The questions that 'ive ahned to answer with our research were: 
1. Are adverse "working conditions associated with abstinence, heavy 
drinking or binge drinking? 
2. Is support at work a lllodifier of the relationship bet"ween adverse 
working conditions and alcohol consumption (top box in the 
diagram model)? 
We propose the following model: 
Support at work 
(as iI modifier) 
Working conditions t Alcohol inlake 
- High demands al work. - Abst,1iners \'s. drinkers 
- Low control O\'N one's job. Age, marital - Within drinkers: heavy vs. 
- High hazardous physical "",,- status, religion, --->0- light mod.erate drinkers. 
working conditions. CdUc<llion, Ic\'ci Binge drinker:; vs. non-
- low support at work of urbani7ation. bingc drinkers 
8.2 Methods and materials 
This study was conducted ·within the frmnework of a large population 
study, the GLOBE study (Eindhoven, The Netherlands). The GLOBE 
study involved a randOln salnple of noninstitutionalized Dutch citizens 
between the ages of 15-74 who were selected from 17 communities in the 
Eindhoven area (Mackenbach et aI., 1994). The population in the age 
range 45-74 and those in the highest and lowest social-econOlnic strata 
(identified by postcode) were oversampled to increase the power of the 
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study. Data were collected via questiOlulaires and registries. A total of 
27,000 people received guestiOlUlaire, sent by mail, regarding their health 
and life circumstances. The response rate ,vas approxhnately 70% (N = 
18,973). Differences in response rates between different socio-
deillographic groups were small and not statistically significant. 
For these analyses only respondents who were working in 1991 at the 
time of the data collection were included (N ~ 7,533). 
8.2.1 MeaSnrell1ents 
128 
Several questions were asked to cover the dOlnain of working conditions 
to which the respondents answered yes or no (Central Bureau of 
Statistics, 1992; Schrijvers et aI., 1998). 
The four dOlnains established were: 
(a) Hazardolls p"ysical workillg colldiliollS (6 items) for which the number 
of affirmative answers was counted. The questions included in the 
questiOlulaire regarding hazardous physical working conditions were: 
(1) Do you often l\lork in a noisy environment? (2) Do you often perform 
dirty work, llleaning work, lvhich results in dirty hands, hair or which 
makes you inhale dust? (3) Is your work physically demanding? (4) Do 
you work for long periods in the same postme? (5) Are there often 
unpleasant Sl1leUS or fumes in your work environment? (6) Do you 
perfonn dangerolls work once in a while? The two highest categories (5 
and 6) were combined for Inales; scoring 23 was considered the highest 
category for females. 
(b) SlIpporl al work (3 items). The questions included to measure this 
dimension were: (1) Can you, if necessary, get support from one 01' more 
co11eagues? (2) Do you get enough support concenting your work from 
yoU!' direct supervisor(s)? (3) Do you consider the atmosphere at work to 
be generally good? 
(c) Job collirol (5 items) for which the number of negative answers given 
by respondents to questions 1,2,3 and 5, as well as the positive answer 
given to question number 4 were counted. The questions included in this 
dOlnain 'were: (1) Can you interrupt your work when you find it 
necessary? (2) Can you organize your own activities at wOl'k? (3) Can you 
determine the beginning and end of your 'workday, and the timing of 
taking breaks? (4) Do you have a 1l1onotonollS ,york? (5) Can you 
develop your abilities by working? The two highest categories were 
combined (scoring 4 or 5). 
(d) Job dell/ands (3 items) for which the number of positive answel'S given 
to these questions was sumnled. Respondents ,vere asked to answer 
these questions: (1) Do you often wOl'k in a high pace enviromnent? (2) 
Do you often not have enough time to get the job done? (3) Is your work 
psychologically demanding? 
Respondents were also categorized according to their alcohol 
consul11ption: abstainers or drinkers and, within drinkers heavy drinkers 
'ivere compared to light-moderate drinkers. We defined light-lnoderate 
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drinkers and heavy drinking based on their weekly average alcohol 
intake. Light-moderate drinkers were those drinking <;21 units/week for 
men and <;14 units/week for women. These cut-off points (21 
units/week for men and 14 Uluts/1veek for,vOlnen) were chosen because 
drinking below these limits has been repeatedly associated with health 
benefits (e.g. Jackson & Beaglehole, 1995). Units/week were computed 
from the cOlnbination of information on the number of drinking days per 
week and on the amount of alcohol (in glasses) consumed pel' drinking 
occasion. Furthermore, respondents were asked whether they had 
constuned ;::::6 glasses in anyone occasion in the preceding 6 lllonths 
(binge drinking). 
Socio-dell1ographic variables such as age, marital status, religion, and 
place of residencc (urban, suburban, rural) were associated with adverse 
working conditions as well as with alcohol consumption. Because 
adverse work characteristics are unevenly distributed across 
socioeconomic strata and socioeconOlnic class was related to alcohol 
constunption, we adjusted for educational level in the analyses. The 
variables (age, ll1arHal status, religion, place of residence and educational 
level) were therefore entered in the logistic regression models as 
covariates. 
8.2.2. Analyses 
Adverse working conditions ,vere studied in relation to abstinence, 
heavy drinking, and binge drinking mnong 111cn and wml1en. Results are 
presented in Tables 8.2, 8.3 and 8.4 respectively. For these analyses, all 
adverse working conditions were entered simultaneously in the logistic 
regression 1110dels (lludtivariate analyses). 
Although in our research we used the conscrvative cut-off points of 21 
units/week for men and 14 units/week for 'VOlnen, other cut-off points 
were also tested. More conservative cut-off points (514 units/1veek for 
111en and :::;9 units/week for ,vOlnen) were tested and outcomes led to 
similar results. Yet, another cut-off point for even heavier drinking (:::;29 
units/,veek) was tested for men (the number of heavy drinkers all10ng 
women was not large enough to allow for meaningful analyses). Results 
of these analyses showed no differences between drinking above and 
drinking below this limit. Therefore, results presented here are those 
using the traditional cut-off points (<;21 units/week for men and 514 
units/week for wmnen). 
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The distribution of the population by working conditions is presented in 
Table S.1. The proportion of respondents in the adverse working 
condition categories varied considerably. Results showed that 24,8% of 
the tnales (6,5% of 'who scored 5 or 6) and 11,3% of the ,vmncn reported 
high hazardous physical working conditions (score :::3); 30,2% of the men 
and 20,9% of the \VOlnen reported having high dClnands at 'work; 7% of 
the men and 11,3% of the \V01l1Cn reported lo,v job control and 3,5% of 
the men and 2,4% of the \VOll1Cn reported low support from cO'ivorkers 
and supervisors. 
Multivariate logistic regression analyses were conducted to ans'wer the 
question of whether adverse 'working conditions ,,,ere associated with 
abstinence in lHen and WOlnen. Results are presented in Table 8.2. 
Respondents 'who reported adverse working conditions were as likely to 
abstain as to drink (all confidence intervals except one, include the 
nlunber one). It should be noted, huwevel~ that most of the values for the 
odds ratios presented in Table 8.2 are above unity, ,vhich suggests a 
tendency to abstain from drinking in the presence of adverse working 
conditions. Although not statistically significant, differences were found; 
results for job delnands aInong 'V0111en seemed to be the opposite. 
Table 8.1 Adverse ·working conditions by gender 
Men Women 
% n % n 
Hazardous physical working conditions 
OOow) 38,0 1864 37,6 985 
I 24,4 1196 34,0 891 
2 12,9 635 17,2 450 
3 10,0 490 
3 to 6 (high)' 11,3 297 
4 8,3 408 
5 or 6 (high) 6,5 317 
Job demands 
° (low) 22,3 1097 31,7 832 
1 24,1 1182 24,9 653 
2 23,4 1147 22,5 590 
3 (high) 30,2 1484 20,9 548 
Job control 
o (high) 35,4 1712 21,5 554 
1 27,5 1331 24,7 638 
2 18,0 871 22,9 590 
3 12,0 581 19,6 504 
4 or 5 (low) 7,0 338 11,3 292 
Support at work 
o (high) 61,3 3011 63,3 1661 
1 24,6 1208 25,4 666 
2 10,6 519 8,8 232 
3 (low) 3,5 172 2,4 64 
"Women only. 
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The association between ad verse working conditions and heavy alcohol 
conslunption 'was assessed. Results are presented in Table 8.3. After 
exclusion of abstainers, heavy drinkers (>21 units/week for Inen; >14 
unitshveek for ,\vOlnen) were cOlnpared to light-nl0derate drinkers 
(drinking below these limits). Those reporting high hazardous physical 
working conditions were significantly 1110re likely to drink heavily than 
those reporting low hazardous physical working conditions (O.R. of 1,46 
for Inales and 1,97 for females). I-Iigh detnands at work were also related 
to a significantly higher likelihood to report heavy drinking among 
women (O.R. of 2,30). Although results did not reach significance among 
men for the highest category, they point in the same direction: increased 
likelihood for heavy drinking in the categories of highest job demands. 
The values of the odds ratios for demand and hazardous physical 
working conditions were higher for felnaies than for tnales suggesting a 
stronger relationship alnong WOlnen. 
Table 8.2 Association between number of adverse 'working conditions and 
abstaining from alcohol (OR" and 95')10 CI), men and women 
-,----
Men Women 
O.R* 95% C.I O.R* 95% C.I 
H<lzardous physical working conditions 
° (low) 1,00 (rderence) 1,00 (reference) 
I 1,09 (0,79-1,48) 0,99 (0,76-1,30) 
2 1,46 (1,02-2,08) l,lU (0,79-1,54) 
3 1,28 (0,85-1,93) 
3 to 6 (high)" 1,07 (0,73-1,58) 
4 1,13 (0,72-1,77) 
5 or 6 (high) 1,29 (0,80-2,10) 
Job demands 
o (low) 1,00 (reference) 1,00 (reference) 
I 1,20 (0,87-1,66) 0,94 (0,70-1,26) 
2 1,19 (0,85-1,67) 0,88 (0,64-1,21) 
3 (high) 0,91 (0,64-1,28) 0,81 (0,57-1,15) 
Job control 
o (high) 1,00 (reference) 1,00 (reference) 
1 1,20 (0,88-1,63) 1,06 (0,75-1,49) 
2 1,39 (0,98-1,96) 1,13 (0,80-1,60) 
3 1,28 (0,86-1,90) 1,00 (0,69-1,44) 
4 or 5 (low) 1,56 (0,99-2,46) 1,16 (0,76-1,77) 
Support at 'work 
o (high) 1,00 (reference) 1,00 (reference) 
1 1,03 (0,78-1,34) 1,01 (0,78-1,31 ) 
2 1,17 (0,83-1,67) 1,06 (0,71-1,59) 
3 (low) 0,76 (0,40-1,45) 1,67 (0,87-3,23) 
el, (:onfidence inten'.ll. 
'OR, odd~ Tiltio, .ldju~ted for ag,e, m;JritJl st.ltus, religiou<; "ffili"tion, education Jnd plJre of r,·sidencC'. 
lWomen only. 
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Table 8.3 Association between number of adverse ,vorking conditions and 
drinking >21 units/week for men and >14 unitsf'!;veek for women 
(OR~ and 95% CI), drinkers only 
Men Women 
O.R* 95% C,l O.R* 95% C,l 
Hazardous physical working conditions 
o (low) 1,00 (reference) 1,00 (reference) 
I 0,99 (0.77-1,26) 0,93 (0,63-1,38) 
2 0,67 (0,48-0,95) 0,85 (0,51-1,43) 
3 1,19 (0,85-1,66) 
3 to 6 (high)" 1,97 (1,17-3,33) 
4 0,80 (0,54-1,18) 
5 or 6 (high) 1,46 (1,00-2,13) 
Job demands 
° (low) 1,00 (reference) 1,00 (reference) 
I 1,13 (0,85-1,51 ) 1,35 (0,84-2,18) 
2 1,34 (1,00-1,78) 1,45 (0,89-2,36) 
3 (high) 1,26 (0,95-1,67) 2,30 (1,41-3,74) 
Job control 
° (high) 1,00 (reference) 1,00 (reference) 
I 1,14 (0,90-1,45) 0,86 (0,53-1,39) 
2 0,95 (0,71-1,27) 1,13 (0,70-1,83) 
3 1,17 (0,84-1,61) 1,20 (0,73-1,95) 
4 or 5 (low) 0,87 (0,57-1,32) 0,89 (0,46-1,70) 
Support at work 
o (high) 1,00 (reference) 1,00 (reference) 
1 0,92 (0,73-1,15) 0,86 (0,58-1,26) 
2 0,98 (0,72-1,35) 1,04 (0,59-1,83) 
3 (low) 1,14 (0,68-1,89) 0,70 (0,20-2,38) 
el, confidence intervaL 
a OR, odds ratio, adj\1sted for i1ge, marital st,ltus, religiolls ilffili~ti(ln, educatiun ami p\,1(l' of T('&idcno;:e. 
b \Yonwn only. 
The association between adverse working conditions and binge drinking 
(report drinking 26 glasses in one occasion in the preceding 6 months) 
was explored. Results arc presented in Table 8A. High hazardous 
physical 'vorking conditions among men were positively associated with 
binge drinking (OR of 1.68 and 1.62 for the highest categories). Reporting 
low support, on the contrary, was inversely related to binge drhlking 
alll0ng lllen. Adverse working conditions atnong ,"VOIllen did not seem to 
relate to binge drinking. 
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Table 8.4 Association between number of adverse 'working conditions and 
drinking ~6 glasses in one occasion in the past 6 months (OR" and 
95% CI), men and women, drinkers only 
Men Women 
O.R* 95% c'1 D,R* 95% C,I 
Hazardous physical working conditions 
° (low) 1,00 (reference) 1,00 (reference) 
1 0,89 (0,73-1,10) 1,04 (0,80-1,36) 
2 1,08 (0.82-1,42) 0,96 (0,68-1,35) 
3 1,01 (0,73-1,39) 
3 to 6 (lugh)" 0,95 (0,62-1,44) 
4 1,68 (1,16-2,43) 
5 or 6 (high) 1,62 (1,05-2,48) 
Job demands 
o (low) 1,00 (reference) 1,00 (reference) 
1 1,07 (0,84-1,37) I,07 (0,78-1,47) 
2 1,22 (0,94-1,58) 1,01 (0,73-1,40) 
3 (high) 1,25 (0,97-1,59) 1,29 (0,92-1,82) 
Job control 
o (high) 1,00 (reference) 1,00 (reference) 
1 0,82 (0,67-1,01) 1,16 (0,84-1,61) 
2 0,82 (0,63-1,05) 1,08 (0,77-1,51) 
3 0,84 (0,62-1,13) 1,00 (0,70-1,41 ) 
4 or 5 (low) 0,74 (0,52-1,07) 1,01 (0,65-1,56) 
Support at work 
o (high) 1,00 (reference) 1,00 (reference) 
1 O,SlJ (0,73-1,08) 0,88 (0,67-1,15) 
2 0,92 (0,70-1,20) 1,28 (0,85-1,92) 
3 {low) 0,60 (0,39-0,94) 0,72 (0,32-1,62) 
CI, wnfidl'nl:"l' inl,'rY,)]. 
'OR, odds ["tit> o1djtl~h:'d for '))0';(', nldrit,ll st,lttlS, rdigious ,1ffili.ltioll, educ,1tiull, pl"Cl' of rl'bidL'ncC', ,111(\ 
l\VOtllel1 only. 
The role of support, from coworkers and supervisors at work, as a 
1110dificr of the relationships between other adverse 'vorking conditions 
and alcohol was also explored. To do so, the interaction terms between 
support at work and each of the other conditions was added to the 
logistic regression models. None of the interaction terms resulted 
significant so we concluded that support at work was not an effcct-
Inodifier of the relationship between adverse ,vorking conditions and 
alcohol use for either men or women (results not sho,vn). 
Adverse working conditions and alcohol use 133 
8.4 Discussion 
134 
Although adverse working conditions did not seem to be related to 
abstinence, they seelned to be associated "\vith heavy drinking. Reporting 
high hazardous physical ·working conditions was positively associated 
with heavy and binge drinking; high demands at work and the 
combination of some working conditions were also associated ,vith high 
levels of alcohol intake in both Incn and women, 
Before discussing our results and contrasting thCll1 with those of other 
studies, a fc·w· linlitations of our study should be considered. Our 
research relates adverse 'vorking conditions and alcohol consumption. 
Information on perceived stress that results from these adverse 
conditions was not avai1able. Therefore, although respondents reported 
adverse working envirOlllnent, they Inay not perceive it a source of 
stress, or as s01nething with ,,,hich to cope. The length of the period in 
,vhich the individual had been exposed to adverse working conditions 
was unknown to us and also could have affeeled the perception of the 
situation as stressful; its chronicity could have had different effects on 
health behaviOl~ as has been suggested before (Hellerstedt and Jefferey, 
1997). 
Furthernl0re, infonnation on alcohol consumption ,vas self-reported. It 
is well kno,,,n that respondents tend to underreport their alcohol intake. 
If that were the case in our study, the cut-off points used here should be 
shifted to higher cut-off points, because people who reported drinking 14 
units/week, for exmnple, would have drunk sOlnewhat 111Ot'e, In our 
study we observed an association between high hazardous physical 
working conditions and binge drinking, especially anlong lllen. Future 
research should consider aspects of the drinking pattern such as drinking 
setting, ,,,hen the alcohol ,vas consumed (immediately after work, 
during the ,veekends, etc.), whether it was consumed in a social context, 
or the reasons for drinking alcohol. 
Infonnation on working conditions was also self-reported. Results 
presented here could be partly a result of bias in the reports of these 
conditions, Many of the results found in our research correspond to 
hazardous physical lNol'king conditions, the Illost objective Incasure of 
working conditions available for our study. Respondents ,,,ho dunk 
heavily Inight have been 1110re likely to report, or to perceive, their 
working conditions (control, support) as more favorable, but they might 
have been more likely to report lllore objectively their hazardous 
physical conditions. This possibility has been suggested before 
(Muntaner et aI., 1995). 
Several intermediate variables (such as expectancies towards the effects 
of alcohol and its buffering properties, job satisfaction, reasons for 
drinking, etc.) have been Inentioned as possible Inediators of the 
relationship between stress and alcohol (Grunberg et aI., 1998; Martin 
and ROlnan, 1996). Infonnation regarding these factors, hm"evel~ was 
not available for our research. 
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Our study was also Ihnited from its cross~sectional design. A 
longitudinal design would be needed to assess the directionality of the 
relationships. 
The first question we posed ,vas whether adverse 'working conditions 
were related to abstinence. We found that respondents who had adverse 
,"vorking conditions were not more likely to abstain c01npared to those 
without adverse working conditions. The lack of association found here 
could be explained by a selection mechanism: those abstainers who have 
worse health condition may have diffieulties finding a job that 
accommodates their vulnerability (Grunberg et aI., 1998). Those 
abstainers who, on the contrary, have better health occupy rnore 
desirable positions. Those with ,"vorse health conditions, who because of 
their health are out of the working market, were not included in our 
study. Although this possibility cannot be ruled out, it seems more likely 
that adverse working conditions lead to alcohol intake as a way of 
coping, and not the other way round. Although in our study we 'were 
able to distinguish life~long abstainers fr01n fonner drinkers, the number 
of respondents who indicated they were abstainers ,vas not large enough 
to allow us to study the relationship bet'iVeen adverse working 
conditions and abstinence in the two subpopulations separately. Future 
research should consider the possibility that adverse working conditions 
are related to life-long abstinence or to fonner drinking, because this 
could shed some light into the understanding of the apparent lack of 
association observed in our study. 
Those with adverse working conditions 'were Inore likely to drink 
heavily rather than light-moderately. Results were only significant for 
those 'who reported hazardous physica I working conditions and those 
with high demands at work. In agreement with the results presented by 
Roxburgh, we found that the relationship between high demands at 
work and heavy drinking was stronger for wmnen than for men 
(Roxblll'gh, 1998). For women, the experience of high demands at work 
may be associated with higher levels of stress than among men and they 
could choose to cope with the delnands at work by increasing their 
alcohol consumption (Allan and Cooke, 1985). The experience of women 
who have high demands at work also could be cOlnbined with high 
demands experienced by WOlnen who work, who have to cOlnbined with 
the high demands experienced ,,,ith other roles working women assmne, 
such as the role of mothel~ which would results in a greater experience of 
stress than it would be for men (Collins et aI., 1997). 
We also found that both men and women in high physically hazardous 
working environments were lllore likely to drink heavily than light-
Il1oderately. Heavy drinking could be speculated to affect the perception 
of working conditions (as explained above) but it could also be that 
heavier drinkers have difficulties finding jobs and they tend to occupy 
1I1ow-standard jobs", often characterized by hazardous physical 
conditions, or jobs with low structure and supervision that Inay a11mv 
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them to camouflage the drinking (Parker and Farmel; 1998). Another 
possible explanation is through what has been referred to as 
"occupational culture", Members of certain occupations share their own 
structure, vocabulary, organization and some of their behaviors. Some 
professions characterized by the high levels of physical hazards (e.g. 
construction ,varkel's) Ina), share their drinking habits as part of their 
occupational culture; they can drink during lunch, before or after work, 
etc. SOlne authors have even suggested that the influence of occupational 
culture may be even lllore important than the influence of other variables 
such as family background or etlmicity (Ames and Rebhull, 1996). The 
association found between high hazardous physical 'vorking conditions 
and binge drinking mnong Inen also supports this hypothesis. W0111en in 
jobs that have high hazardous physical working conditions, on the other 
hand, l11ay be a Ininority and therefore, they may not partake into the 
drinking culture of the majority (men). This hypothesis may help explain 
why high hazardous physical working conditions were not associated 
with binge drinking among women (Roxburgh, 1996). Future studies 
should consider the possibility that adverse '\vorking conditions l11ay be 
lllore related to specific drinking patterns than to certain levels of 
average alcohol intake. 
Although smne researchers have reported an association between 
support fr0111 coworkers and alcohol conslunption (McQueen and 
Celentano, 1982; DeFrank, Jenkins and Rose, 1987), our study did not 
find support fr0111 coworkers and supervisors related to alcohol 
consumption nor moderate the relationship bet'ween other working 
conditions and alcohol conslunption. Availability of other alternative 
sources of support could attenuate the effects of adverse working 
conditions on the workers' behavior. 
In agreement with results reported by other researchers, "we also found a 
stronger relationship between adverse working conditions· and alcohol 
consunlption among WDIllen than mnong Inen (Kawakmni et aI., 1993; 
Wilsnack and Wilsnack, 1992). Being involved in typically male or 
typically felnale jobs could explain partly a nmnber of associations found 
for wotnen. Furthermore, and as ,ve mentioned above, a combination of 
adverse '\vorking conditions among WDInen could be especially stressful 
because of their multiple role responsibility (Roxburgh, 1998; Collins et 
a!., 1997). 
The definition of adverse \vorking conditions differs across studies, and 
that could account for part of the differences between our results and 
results presented by other researchers with regard to the role of support 
from others at \vork. There could also be cultural differences in the 
perception of \vorking conditions and the distribution of "\larking 
conditions among the population. If the majority of the population 
works in jobs with low levels of control, individuals with low levels of 
control would not be likely to turn to drinking as a way of coping with 
the low control. Howevel~ when IllOSt of the population works in jobs 
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with high levels of control, SOlneone occupying a job 'with low control 
may perceive the situation differently and turn to lllaladaptative 'ways of 
coping. 
In addition to general prevention programs directed to the general 
population, those programs aiming specifical1y at the "\larking 
population and at reducing high alcohol consumption or adverse 
drinking patterns (binge drinking) should target workers in specific jobs, 
such as those characterized by high hazardous physical conditions. In 
these types of circumstances, the health of men may be doubly at risk; by 
the physical conditions and by their unhealthy behavior (Le., drinking). 
Furthermore, prevention and intervention programs at the worksite 
should pay attention to gender differences with regard to the effects of 
stress. SOllle of the associations described in our study were stronger for 
women than for 11len, so the acquisition of appropriate coping 
techniques, or stress-reduction alternatives directed at teaching, for 
example, how to cope with multiple roles, should also be different for 
both gender groups (Collins et aI., 1997). 
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curve? 

9 THE STRESS-BUFFERING EFFECTS OF 
ALCOHOL: 
An explanation for the U-shaped curve? 
ABSTRACT 
Objective: To study the role of alcohol consumption in the relationship 
between psychosocial stressors and health. We tested the hypothesis that 
the stress-buffering effects of alcohol consumption, by lowering the 
effects of stressors on health among light-moderate drinkers, would 
partly explain the U-shaped relationship between alcohol and health. 
Methods: The study was conducted within the frmnework of a large-scale 
longitudinal population survey conducted in The Netherlands 
(N~18,973). The relationship between psychosocial stressors (negative 
life-events, chronic stressors and adverse ·working conditions) and health 
(perceived general health and chronic conditions) was explored 
separately for the different levels of alcohol conSlllnption (abstainers, 
light-moderate drinkers and heavy drinkers). ReslIlts: We found evidence 
to support buffering effects of light-moderate drinking only for some of 
the associations studied (e.g. for the relationship between financial 
difficulties, 22 life-events, neighborhood problems and health). Similarly, 
in the ,vorking population ,ve only found evidence to support stress-
buffering effects of alcohol on health for some adverse working 
conditions. Howevel~ for the rest of the associations, Hght-nloderate 
drinking did not seem to buffer the effect of stressors on health. 
COIlc/llsioll: We found only little evidence to support that light-moderate 
drinking buffers the effect of stressors on health. 
9.1 Introduction 
Stress has been repeatedly reported to affect health adversely. In the 
presence of stress, individuals are 1l10r€ vulnerable, which is often 
reflected in adverse health consequences. Stressful life-events, life 
circull1stances and also work-related stressors have been negatively 
associated with various health Ineasures (Lindquist et a1., 1997; Brown, 
1981; Bosma et aI., 1998). Stress has also been correlated with alcoholism 
(Linsky et a1., 1985), alcohol abuse (Cole et aI., 1990; Muntaner et aI., 1995; 
Romelsjo et a1., 1992; Crum et a1., 1995) and heavy drinking (Wilsnack et 
aI., 1991) in different populations. The tension-reduction-hypothesis 
postulates that alcohol has stress-buffering effects (Cappen & Greeley, 
1987). Although there is evidence to support that in the presence of stress 
individuals turn to a1cohol as means for coping, it has also been 
suggested that individuals may reduce their consUlnption or even 
abstain from drinking (e.g., Mertens et a1., 1996). 
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The relationship between alcohol consumption and health has also been 
widely studied. Health benefits for light-moderate drinkers compared to 
abstainers or heavy drinkers (U or J-shaped curves) have been described 
for QutcOlnes such as mortality, cardiovascular diseases, stroke, and 
subjective health (Marmot et aI., 1981; Marques-Vidal, 1996; Stampfer et 
aI., 1988; I'oikolainen et aI., 1996). The meehanisms underlying these U-
shaped curves are not well understood. There is evidence for a plausible 
biological mechanism for the explanation of the health benefits observed 
for light-nloderate drinkers for mortality or cardiovascular diseases 
(Maclure, 1993). Alcohol increases HDL cholesterol levels, decreases the 
risk of thrOlnbosis by increasing blood-clotting activitjj decreases platelet 
aggregation and fibrinogen, insulin resistance, and decreases blood 
pressure (Wannamethee & Shapel; 1991; Langer et aI., 1992; Hendriks et 
a!., 1994). But would a purely biological mechanism also explain the 
better subjective health observed for light-moderate drinkers? As 
explained belmv, some other alternative mechanisll1S (psychological 
Inechanisills, for exarnple) are also possible. In the fralnework of the 
tension-reduction-hypothesis, if light-moderate drinking buffers the 
effects of stress on health, in the presence of stress, light-moderate 
drinkers are likely to benefit from the stress-buffering properties of 
alcohol and enjo), better health (jones, et a!., 1982). Abstainers, on the 
contrary, are hypothesized to be more prone to suffer the effects of stress 
on health. At high levels of consumption, alcohol would no longer 
provide buffering effects but aggravate the stressful situation (Cappell & 
Greeley, 1987). Given the high prevalence of both, light-moderate 
drinki.ng and of stress in industrialized societies (where the benefits of 
light-moderate drinking have been reported), if light-moderate drinking 
buffers the effects of stressors on health, health benefits are likely to be 
observed alllong light-n10dcrate drinkers. 
Following the tension-reduction hypothesis, we propose the following 
model for the explanation of the U-shaped curve: 
Akoiw\ c:oJ1s\lmplion 
Stressors Ilealth problems 
In this chapter we assess the role played by alcohol consumption in the 
relationship behveen psychosocial stressors and health. More specifically 
we explore the possibility that the relationship between stressors and 
health would differ across alcohol consumption levels. We hypothesized 
that, if light-moderate drinking buffers the effects of stressors on health, 
stressors would be 1110re strongly related to adverse health lneasures for 
both abstainers and heavy drinkers, than for light-n10dcrate users of 
alcohol. 
Chapter 9 
9.2 Methods and materials 
The present study was conducted within the framework of a large-scale 
longitudinal study on health and life circumstances (GLOBE study) in 
the city of Eindhoven and its surroundings (The Netherlands). A random 
salnple of non-institutionalized individuals of Dutch nationality aged 15-
74 was selected as previously described (Mackenbach et aI., 1994). 
People aged 45-74 and in the highest and lowest social economic strata 
(identified by post-code) were over sampled in order to increase the 
contrast to study socio-ecollOlnic inequalities in health, the Blain 
objective of the GLOBE study. QuestiOlmaires were used in 1991 for the 
baseline data collection. Of the 27,000 people who received a mailed 
questiOlmaire, 18,973 responded (response rate 70.1 'Yo) 
9.2.1 Measurements 
For the present study, infonnation regarding several psychosocial 
stressors \vas available. Three potential sources of stress were 
considered: adverse life-events, chronic stressors and adverse \vorking 
conditions. 
Respondents were asked about their experience of the following life-
events in the preceding twelve 1110nths: llloving; iInportant decrease in 
financial position; being a victim of a robbery, assault or rape; whether 
he/she had lost his/her own job; whether a partner or a family member 
had lost his/her job; whether a partner or another family member was 
seriously ill; whether their partner had died; ,vhether a close relative or 
a close friend had died; or whether they had divorced or had broken up 
with their partner. Respondents answered yes or no to each of these 
questions. For the present study, a siun-score-variable was constructed 
and individuals were categorized as having experienced none of the 
events listed (reference category), '1 of the events, or 22 events. For the 
sake of c1arit)~ in the tables regarding the association between reporting 
life-events and health, only results for 22 life-events are presented. 
Respondents were a1so asked whether they had, at the time of data-
collection financial difficulties (difficulties affording food, housing, 
electricity, etc.), about their 111arital status (married, single, separated 01' 
divorced, and widowed) and their employnlent status (being employed, 
unel11ployed, receiving a disability pension, being retired 01' having 
retired early, being a housewife, student or in the army). For the shldy of 
the stress-buffering effects of alcohol, we present information on those 
categories that were considered as IllOSt stressful, namely being 
separated 01' divorced and being unemployed. Being lllalTied and being 
employed ,vere used as reference category respectively. Furthen11ore, 
participants were asked whether in the year prior to the data-collection 
they had had housing problems (draft, cold and damp), and 
neighbourhood problems (unpleasant smells in the neighbourhood, 
noise fr0111 neighbours, noise from traffic and crilninality). Reporting 
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financial difficulties, being separated or divorced, being unemployed, 
reporting housing or neighbourhood problell1s ,vere considered as 
clu'onic stressors. Respondents not having financial difficulties, being 
Inarried, employed, reporting no housing problenls and reporting no 
neighbourhood problems, on the other hand, ,vere categorized as being 
'not stressed' (reference categories). 
For those individuals who reported being employed at the time of the 
data collection, infol'mation regarding their working conditions 'ivas 
collected. Several questions were asked to cover the domain of working 
conditions to which the respondents answered yes or no (Central Bureau 
of Statistics, 1992; Schrijvers et aI., 1998). The four domains established 
were: hazardous physical working conditions (noisy, dirtj~ stinky, smoky 
working place, physical demands, etc.) support at work (possibility to 
get support from coworkers and supervisors), job control (own 
organization of working tiine and duties, 1110noton)~ possibility to 
develop own abilities, etc.) and job demand (titne pressure, 
psychological demands, etc.). Respondents reporting adverse working 
conditions (scoring 0 for control over one's job and for support at work; 
reporting 21 for hazardous physical working conditions and demands at 
work) were opposed to those reporting no adverse working conditions 
(reference category). 
Alcohol conslunption was 111easured as average alcohol intake 
(units/week). Questions about the amollnt of alcohol consurned per 
occasion (number of glasses) as ,veIl as the frequency of the conslunption 
(drinking days per week) were C0111bined to arrive at a Ineasure of 
average alcohol intake: abstainers (0 units/ week), light-moderate 
drinkers (drinking ,,21 units I week for men; drinking ,,14 units I week for 
women) and heavy drinkers (drinking above these limits). These cut-off 
points (>21 units/week for men and >14 units/week for wOlnen) were 
chosen because drinking belo,v these limits has been repeatedly 
associated with health benefits (e.g. Jackson and Beaglehole, 1995). A 
description of the population by psychosocial stressors and alcohol 
consumption is provided in Table 9.1. 
Perceived general health was measured by a single question: "How do 
you rate your health in general?" (Central Bureau of Statistics, 1992). The 
possible answers were: poOl~ faiI~ sometimes good sometimes fah~ good 
and very good. For the present analyses, respondents were categorized 
as perceiving their health as good or very good 01' as perceiving their 
health as less than good. 27.7% of the males and 27.6% of the females 
reported perceiving their health as less than good. 
Another health ll1easure consisted of a list of 23 chronic conditions of 
different severity;. such as canceI~ heart diseases or headaches (Central 
Bureau of Statistics, 1992). Respondents were classified according to 
whether 01' not they reported suffering from any of the conditions listed 
in the questionnaire. 42.9 percent of the males and 48.8 percent of the 
females reported at least one chronic condition. 
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9.2.2 Analyses 
Several logistic regression 1110dels were constructed, including age, 
education and level of urbanization as possible confounders. Life~events 
and chronic stressors (simultaneously) were related to perceived general 
health and chronic conditions by entering them shnultaneously in the 
logistic regression models. In the model studying the relationship 
bet"ween being separated or divorced and health, those life-events 
relative to Inarital status, natnely 'death of one's partner' and 
'divorce/break up', were excluded. For the models measuring the effects 
of unemployment, 'loosing one's job' was removed from the list of life-
events. For the present study, due to smal1 number of respondents in 
SOln€ of the categories for the occurrence of certain life-events, ,ve 
present results on a StUll-score of life-events. 
Simi1arl)~ 'within the \vorking population, the relationship between 
adverse working conditions and health was studied including all foUl' 
dinlensions of working conditions simultaneously in the corresponding 
regression 111odels. 
Table 9.1 Description of the population by psychosocial stressors and alcohol 
(n and %) 
------- -~,,~.~""-,~,~~ . ~~"'~~,~"'-
MEN WOMEN 
n ~:, n 
Li(l'-t'wnt" 
o \ife·c\'tllts 4699 51,9 48% 
llifE't'n'nt 210la 29,2 2779 
-,,:2lik-e\'enl~ 1712 18,9 1792 
Chronic slrE'Ssors 
F;nJnci~1 diffkult;(> 
no ,Hfficulties 7Ll37 78,4 7171 
diW(l.,lti.,s 19,W 21,6 no 
Marital stJlus 
married 625(} 68,9 (-,318 
singk 21m 23,5 UGO 
separ,lted Idivoro"d 488 5,4 6W 
widolVed 201 2.2 007 
EmployIl1~nl stalus 
employed ,1910 5·1.3 2-623 
unemployed 385 4.3 221 
diSilbility pension 852 9,4 m 
(early)rdireJ 2067 22,9 666 
Housing problems 
n() pf<lblcmo; "S7S 76,0 7010 
some problems 2170 2·t,O 2470 
Neigh1:>orhood problem5 
no pwblems 6028 66,6 6352 
some problems 3023 33,4 3140 
Ad\'er~e wurking (tmJitiono.· 
H,lZ,lI'dol15 physk'll conditions 
0 1784 36,9 931 
,1 3",6 63,1 1638 
Tab d~mJnds 
0 JOn 21,0 77R 
>1 3813 79,0 1791 
Job ,<,ntwl 
,1 1709 35,4 "9 
0 3121 6l,6 2(l2~ 
Support .11 wurk 
>1 2925 60,6 1606 
0 1899 39,4 962 
Alcohol consumption 
~t>st~in~r5 13(19 14,9 3173 
light-moder.lte drinkers 6381 72,7 5329 
he,H1' drinkl'!5 J09(1 12,4 616 
Adwrse w",king amditions': ,mil' th05e rcspc'ndcnt:5 who "·~r~ employed,}t thc !im~ of 
dM~-,,'ll~cii,'1I \\'<'n' indl1Jed. 
':~ 
51,7 
29,4 
18,9 
75,8 
2t2 
65,7 
19,0 
6,9 
".4 
27,7 
2.3 
5,0 
7.0 
73,9 
26,1 
66,9 
33,1 
36,2 
63,8 
3(1,3 
69,7 
21,3 
780,7 
62,5 
37,5 
34,8 
5S,4 
6.B 
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In order to test the study hypothesis, the interaction tenns between each 
of the stressors and alcohol consumption ,vere tested. Furthennore, 
analyses were conducted stratified by alcohol consumption, using the 
categorization described above. The relationship between stressors and 
health was assessed separately for abstainers, light-moderate drinkers 
and heavy drinkers, using different cut-off points for men and for 
women. 
9.3 Results 
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In order to anS'ivel' the question ,vhether alcohol consmnption 1110dificd 
the relationship between stressors and health, the interaction between 
stressol'S and health was tested. None of the interaction terms was 
statistically significant at level 0.05, so the effects of stressors on health 
did not seell1 to present variation by level of alcohol consumption 
(results not shovvn). Furthennore, 'ive analyzed the relationship between 
stressol'S and health for each of the levels of consumption (Tables 9.2-9.4). 
In Table 9,2 the association between life-events and chronic stressol'S and 
the likelihood of reporting less than good perceived general health (for 
men and 'iVOlllen separately) is presented, Anlong Inen, contrary to what 
we expected, we found that some of the stressors considered in our study 
were statistically significantly related to less than good perceived general 
health aluong light-Iuoderate drinkers but not arnong abstainers or 
heavy drinkers. Only the relationship between financial difficuI ties and 
less than good perceived general health ,vas stronger aIuong abstainers 
than among drinkers (both, light-moderate and heavy drinkers), 
suggesting SOlue buffering effects of alcohol consUlnption. Sirnilarl)j the 
value of the odds ratio for the relationship between uneIllployment and 
less than good perceived general health ,vas higher aillong abstainers 
than mnong drinkers; differences between those unernployed and those 
elnployed were, howcvcI~ not statistically significant at any of the levels 
of consumption. 
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Table 9.2 Adjusted odds ratios (O.R.*) and 95% confidence intervals (CI) for 
the relationship between life events and chronic strcssors, and less 
than good perceived health 
Abstaincrs Ughl-m(ld~ralc drink('r~' Hca\')' drinkers" 
OR' 95~~ CI n OR' 95~~ cr n OR' 95% cr n 
:>.Iales 
Cpunt (>(lire-event" 
>2 li/t'-€\'ents 1,09 (0,73·1,63) 141 1,]2 (1,10-1,59) 3>3 1,77 (1,1S-2.66) 97 
FjnJmi~l dilfiC1.1lties 1,(-19 (1,32-2,71) 232 1,6S (1,41-2,00) 466 1,01 (0,67-1,53) 91 
Bdng separated I divorced I 1,69 (0,93-3,07) 55 1,61 (1,\9-2,\9) 121 1,15 (O,f>5-2,03) 36 
Being unemployed2 2,03 (0,96--1,29) 27 1,25 (0,88·1,78) 77 1.40 (0,75·2,63) 26 
Hou,ing rfl'bl~ms 1,22 (0,87-1,71) 181 1,35 (UH5Sj 413 1,63 (1,12-2,33) 89 
NeighbOJhood pwblem..<; l,()(, (0,78-1,'\5) 201 1,33 (1,21}-I,60) 601 1,41 (1,01-1,96) 130 
Female . .; 
Count of li/e,~vCllts 
~2Iif~n'nts 1,59 (1,25·2,02) 286 1,21 (0,99-1,47) 267 1,57 (0,91).2,75) 35 
FinJ.nciJi Jifficultic,; 1,62 (1,31-2,00) lO6 1,77 (1,47-2,13) 390 1.3,,> (0,79-2,-10) 43 
Bdng ,cparJtcd/divOfCcd' 0,95 (0,66-1,36) II' 1,70 (1,27-2,2'» 127 0,7';1 (0,35-1,77) 19 
TIeing unemployed' 1,26 (0,62-2,55) 2J 1,44 (0,91-2,27) 37 -1,06 (l,24-13,27) 10 
Housing problems U9 (1,13-1,71) 31" 1,33 (1,16-1,6-1) 3M 1,55 (0,93-2,59) 49 
i\'l'ight>orh00d rrot>lems 1,26 (1,t14-J,52) 457 I." (1,14·1,56) 472 1,34 (0,83--2,15) 51 
• Adju,t~J f<>r "he, ~,J"",ti(On ~nd l~\d "f mb,;niT,lti,'n. 
Ught-nwJ~r.'t~ drinl..~,,: ~11 unit</wt"<'J.; ,'m(On" m~n; ~1-1 lInit'/wt"<');..im(m); W,'mCn 
'HeJ'l-' drinl.crs· >21 unils/w~d., Jm""s film; >14 un.i15/w""J,. anh'''f'; w.'m~n 
'In tn" m",Jd with h"ng ~er~r,;tl'd/d;H.=,1 th~ ]if~-~YL'nt~ 'dl\"r~ "[ b",aJ" up' ill1d d~~th ",f a r=~r 'WIT ,,,eluded 
'In the fllnJ~] wilh u"~ll1p!,'ym~"t, the lil","""""Hnt 'lp,I<;1\); (",~'S j"b' W" ""dudfd, 
Aillong \-VOlnen, ,vc found evidence to support stress-buffering effects of 
light-moderate drinking only for those reporting ;:'2 life-events. The 
value of the odds ratio among women in this case, ,vas higher among 
abstainers (not statistically significant) and heavy drinkers and lowest 
(statistically significant) among light-moderate drinkers. For the 
relationship between financial difficulties and less than good perceived 
general health, we found evidence to suggest buffering effects at higher 
levels of consun1ption among heavy drinkers (lowest value of the odds 
ratio, although non-significant). 
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Table 9.3 Adjusted odds ratios (O.R.") and 95% confidence intervals (CI) for 
the relationship between life events and chronic stressors and one or 
more chronic conditions 
Abst.liners J.~:_[ll()_derale drinkers' Hea\:y drin~er~~ 
OR' 25":' CI 
" 
O1l' 2~":, CI 
" 
~ __ 95%J:~ 
lI.lolk., 
Count of life--t'vents 
~2 !ife--,;\'cnt~ US (tl,95·2/HJ) 162 1,29 (1,11-1,'>1) 5-50 1,:» (l,lI6-2,2.1) JJ5 
Fin,lIlciai diflicultie5 IN (1I,77-1,-t'1) 235 1,31 (1,12·l,53) 5')2 0,93 (0,66-1,37) m 
Reing st'r,lT.lt~d I din1rCt·dl 1,45 (0)\1-2,61) 59 tl,% (1l,7:'-1,2';1) 112 0,74 (O,4-l·1,26) 'I 
Iking un~mp!()r"J2 lAS (0,73-3,00) 2.': 1,1';1 «(l,fl7~1.('2) 101 1,30 (0,72-2,35) 33 
Iluillillg prclblems 1,06 (0,7S-i,.B) 2(15 t,20 (I,P5·1,37) 6-13 l,~H (O,9Ii-l,8S) 120 
Nt'ighborhn"d pn,J;,km, 1.23 (0,<)2.-1,62) 246 1,24 (1,10-1,3',1) 969 1,21 (0,90-1,63) 171 
I<OJllolles 
C(lllnl ,if lik-<"\'cnt~ 
~2Iif~·~\'c]\ts 1,2~ (1,(lJ-I,62) :1.11 1.3(' (1,15·1,5V) 512 1,47 (0,9\-2,,'9) 60 
Fin,lmi~l difficlllti", O,<j~ (0,77·1,16) 491 1,22 (1,tl~-I,·I3) 571 o,ln (O,51·I,3-1) 63 
Being s<'r.lr,lled I divOK,'d' I.(l--t (O,73·IAS) 12., 1,1ll ((l,~5---1,42) IHH 1,1f! (0,6]·2,29) 35 
Ildn);" uncmpl,,}'~d' 1,19 (ll,61-2,32) 27 0,9S (O,67·I,H) fi7 2,65 «(1,~h",47) 12 
H"l"in);" rn>bkm~ 1,03 (\l,ti')·1,31) +II 1,23 (1,(I7-1,-t2) (,79 0,82 (ll,53-1,27) 7,~ 
Ndghborhood pwbl~m5 1,2';1 (I,O.'l---l5_5) 56S 1,26 (I,1l·1,-t3) 915 1,27 (~)N~I,R7) 117 
• Adjust"d fn' J);e', cdvc.1ti,'n ~nd !cowl "I nTP,miT.iti"fl 
Uf;I,t'm"de'rJte drinh·,", s:2Innlt-./w",,"k ,1n"''''' nh,n: 51~ un;b/\\'~~k a"'''fl); women 
'H".\\)-' drin~",': >21 v";b/\\'~d, o1"'''fl); men: >14 units/we'd, "m,'n); II ,'men 
'In tlw ",odd \lill, bdn;:; ~cr.'T~tcd/di,",',wd (I", lif, ..... \'~nt' 'till','",'" '" b'~Jk vI" and 'd~~tll "f J p.lItncr' lWTl' c'\d"ded 
'In thc' "",dd \lith un,-m],!,,) m~nt, th~ lif......,I,~"t 'I.""inl\ "n~', i"b' was c\duded 
The relationship between life-events and chronic stressors and the 
likelihood of reporting one or lllore chronic conditions is presented in 
Table 9.3. Anlong Inen, only the relationship between 22 life-events and 
chronic conditions was statistically significantly lo,ver among light-
1l10del'ate drinkers than among abstainers or heavy drinkers, suggesting 
a stress-buffering effect. For all other stressors no such an effect was 
found. 
Alllong WOlnen, similar to what we observed alllong lllen, for most of 
stressors no stress-buffering effects were found at light-moderate levels 
of consumption (statistically significant). 
In Table 9.4. we present the results of the association bet\veen adverse 
working conditions and health (perceived general health and chronic 
conditions) in the working population. Among men, adverse working 
conditions were in general significantly related with adverse health (less 
than good perceived general health and one or lllore chronic conditions) 
alllong light and llloderate drinkers, but not alllong abstainers or heavy 
drinkers. The relationships between high demands at work and 
perceived general health and between low support at work and 21 
chronic conditions provided some support to the study hypothesis. 
Arllong Inen, no support fol' the study hypothesis was found with 
respect to the other relationships between stressors at work and health 
outcomes. 
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Table 9.4 Adjusted odds ratios (O.R.*) and 95% confidence intervals (CI) for 
the relationship behveen adverse 'working conditions and health in 
the \,'orking population 
Abstainers Light-moderate drinkers' He,n::r dri'-'_"-~!$· 
OR' 95~~ CI n OR' 95%cr n OR' 95~;' CI 
" 
~J.11<'5 
< Good r ... rcd\'~'d g~nnJl h~.:llth 
>1 hUJ.n.lous phrsic.ll 
conditions 1,00 (O,5fi-l,77) 90 1.39 (1,12~J,72) 416 1,53 (U,<)7-1,5<J) 9S 
-,,-I d~mJnd~ at work 1,2-1 (0,69-2,22) W I,ll<) (0,86-1,33) 45<) l,4S (ll,S6-2,5J) \09 
o jub contwl 1.76 (O,97-3,l9) Ill] I,f,J (I,3l-2m) HI IAR (O,92·2,40) 101 
o slIrr0T1 ,11 Wc>Tk 1,67 (1,01-2,6:'\) 
" 
1,75 (1,45-2,11) 31~ 1,7,) (1,19-2,68) 63 
<,:1 ch"onic ~"ndili(lns 
>1 h,lZMcious physical 
wndition, ],fl;; (0,65-1,75) l-t5 1,20 (1,(I]_I,.!!) 810 1,30 (0,36-1,96) 1;9 
~l Jem.lncis at wurk 1,15 (lJ,67-1,%) 162 1,31 (1.0~1,57J 10-11 1,11 (0,71-1,73) 176 
o job control 0,92 (O,56--I,'iI) H1l 1,23 (1,03--1,4]) 1{>9 1,(1':) (0,74·1,63) 153 
o ~"pp"rt Jt IV"T).; I,H (0,93-2,20) 96 1,25 (1,0'<;-1,-15) 557 l.39 (0,';I3--1,';I~) 95 
Ft'n1"I~ .. 
< C(l"J p~n:~i\'cJ h~ncr<ll hCJlth 
>11M-zarci(lus physical 
c<mditi(>n~ 1,67 (1,01-2,76) ti6 1,73 (1.14-2,42) 191 l1,81 (0,3·\-1,';'(1) 19 
>1 J~IllJ.nJs JI work 0,')-1 (ll,5S·I,52) 74 \,53 (l,tl3--2,16) 1% 1,13 (O,-I2-3,!)l) 24 
o job control 1.61 (O,1l3--3,O-l) 103 1,1-1 (0,79-1,(1-1) 2119 1l,<J2 (0,36--2,33) 23 
o supP(lrt.lt ,,"<lrk l,0l (O,6S-I,67) 51 1,86 (1,40-2,48) 
'" 
1,56 (O,70-3A6) 14 
> I CiUclllic c0nditions 
-".1 h~7Md'l\" phpic;}1 
c,mdilions 1,90 (1,2-1-2,')\) 1&3 l.3-1 (\,tl7-1,66) -171, 1.2-1 (11,(,(,..2,31) 62 
,:>:1 oem.lnds.11 work 1,13 (O,75-1,72) ISS 1,-1(, (1,IS-I,M) 530 0,67 (0,33-l.35) 75 
11 j"b ,,,ntwl 2,2-1 (l.31-3,83) 1')8 tl,')(, (11,75-I,22) 550 0,9.'; ({1,50-1,92) 74 
l:_~_~rE.~.I!_~~t_:::.~~~ 0,52 (O,3:l-t1,7i» 77 1,1,~ (1,12-1.6,-) 303 {l,M (0,46-1,51)_ }j 
• Adjllitcd for Jj;c', ~duc,,~('n .mel k\ d <,I mt>.1n;7<1\ipn 
I ight-m<'-ia.,lt- tlrinku>: <~21 "nit,I""-",, .'m\ml': men; <~1~ unit,I""",). Jr''''!lf; ""'''tl"" 
'H"~"y dri"t~f': >11 \J"il'f"'''~'' am""g men; >14 unitsfw~~" ,lIIwng ",'men 
Aillong ,\vomen, ahnost none of the relationships between adverse 
working conditions and health outcomes showed a stress-buffering 
effect of light-moderate alcohol consumption. Support for the hypothesis 
that alcohol would buffer the effects of stressors on health was only 
found for the relationship between hazardous physical working 
conditions and low job control and chronic conditions. 
9,4 Discussion 
The aim of the study was to test the hypothesis that the stress-buffering 
properties of alcohol would explain the U-shaped relationship between 
alcohol and health. In previous studies on this sa111e population, we 
found a curvilinear relationship between alcohol consUlllption and 
mortality and also between alcohol conslllnption and self-reported 
health (San Jose et aI., 1999), We also found some evidence for an 
association between several stl'essors and both, abstinence and heavy 
drinking (San Jose et aI., 2000'; San Jose et aI., 2000"), In these previous 
publications we argued that the U-shaped curve could be partly 
explained by the fact that individuals at the two ends of the drinking 
spectrum were 1110re vulnerable to the effects of stressors, In the present 
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study we tested this hypothesis by studying the stress-health 
relationship for the different levels of alcohol consumption. 
Before interpreting Ollr results, severallitnitations of our study should be 
noted. In the first place, our study is lilnited in its cross-sectional nature. 
Infonnation on psychosocial stressors, health status and alcohol 
consumption was collected at the sanle time point, in 1991, and therefore, 
several explanations for our results are possible. In the presence of 
stressors, alcohollnay be consumed as a way of coping with the stressors 
and this Inay have health consequences; 01~ it is also possible, that alcohol 
buffers the effects of stressors on health. On the other hand, drinking 
(especially heavy drinking or certain drinking patterns) may induce 
stress (financial stressors, uneillploynlent or familiar difficulties) and 
these stressors, Ina), lead to adverse health conditions. Health could also 
detennine one's alcohol level and, at the Saine titne, affect the presence of 
stressors (smnebody may stop drinking because of ill health and Inay 
also become unemployed as a consequence of ill health). Future analyses 
with a longitudinal design should be conducted in order to clarify the 
directionality of the relationships. 
Furthermore, infonnation available fur our study was self-reported. 
Respondents were asked whether they had experienced any of the events 
listed, whether they had housing or neighborhood problems, or whether 
they had financial difficulties. By using a checklist of events, the 
definition of the event and its interpretation was left to the individual 
and lnay therefore, vary in the reports of stressors may have occnrred 
(e.g. one of the life-events, 'being a victitn of a crime' for exmnple, 1l1ay 
range from being raped to robberies of few minor items). Most of the life 
events considered in onr study, howevel~ were rather objective and left 
little 1'omn for personal interpretation. Differences in reports of stressors 
become more relevant when they are related to the outcome under study, 
in this case, health. If individuals in ill health were more likely to respond 
in the affirnlative even in the case of minor events c01npared to healthy 
individuals (e.g., looking for reasons for their ill condition) the results 
presented here could be partly due to this differential reporting. In 
addition, alcohol consumption was also based on self-reported 
IneaSU1'es. Underreporting of alcohol conslllnption in epidemiological 
studies has been reported before (e.g., Neve et aI., 1993). Had that been 
the case in our study, light-moderate drinkers, (Le. drinkers of S21 
units/week for Inen and s14 tmits/week for women) would drink 
somewhat Inore than what they reported. In this casc, ,ve could have 
lnissed the buffering effect at low doses of alcohol since it may have been 
counterbalanced with the aggravating effect of alcohol at larger doses. 
FUl'therrnore, undereporting of alcohol consumption could have biased 
our results if it was differential. Howevel~ this is not likely to be the case 
since undereports of alcohol consumption are not lnore likely alnong 
heavy drinkers than among light-moderate drinkers (Lenunens et aI., 
1988). 
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Among the strengths of our study we should emphasize the large sample 
size, which allowed us to conduct separate analyses for Incn and '''OIllen, 
to ShIdy a wide spectnlll1 of psychosocial stressors, f1'0111 life-events to 
chronic stressors (siInultaneously) or adverse 'vorking conditions, as 
well as the possibility to study the effects on hvo health measurements, 
varying in degree of objectivity. 
The effect of moderate alcohol use on the relationship between stress and 
depression and anxiety has been studied before (Lipton, 1994; Neff, 1982; 
Neff & Husaini, 1982). Lipton reported light and moderate drinkers to 
have Imvcr depression scores than abstainers and heavier drinkers, in the 
presence of stressors. In the study conducted by Neff and Husaini, life 
events seemed to be 1110re strongly related to depression scores mnong 
abstainers than among drinkers. In QUI' study, (with perceived general 
health and chronic conditions as outcomes instead of depression or 
anxiety) we found only little evidence to support the stress-buffering 
properties of alcohol consumption. What are the possible reasons for the 
findings of our study? Alcohol constunption, especially certain drinking 
patterns could be thought to aggravate rather than attenuate the effects 
of stressors on health. Although we observed that light-moderate 
drinking did not buffer the effects of some stressors on health, 
individuals with very different drinking patterns may be induded in our 
light-moderate drinking category. Regular alcohol consumption has been 
reported in the literature to be associated with larger health benefits than 
occasional drinking of similar quantities, so the possibility that regular 
drinking and not merely light-drinking provides stress-buffering effects 
cannot be excluded in the light of these analyses. 
The efficacy of alcohol as a coping strategy or as a stress-buffer has been 
reported to be different for the different types and severit), of stressors 
(DeFrank, Jenkins & Rose, 1981; Neff, 1985). Respondents in our study 
were asked v .. rhether they had experienced a nlllnber of events or 
whether they had suffered from chronic stressors in the preceding year. 
Most of the stressors considered in our study were therefore, long-lasting 
stressors rather than stressors of daily living. While it could be thought 
that the stress buffering effects of alcohol are restricted to stress of dail), 
life, it may be considered inappropriate in the case of long-tenn stressors. 
In our stud), we anI), found small evidence to support buffering effects 
of light-moderate drinking on health. Further research should be 
conducted in order to clarify "\vhethcr type of stressor plays a role in 
determining the buffering effects of light-moderate drinking. 
Furthennore, the distance in time of the stresSOfS was also not known to 
us; while for SOlllC respondents any mentioned life-event could have 
occurred t"welve lllonths before the data collection, for other respondents, 
it could have occurred closer in time (e.g. the previous month). The 
111echanisms used by the individual in these two cirCtUllstances could be 
radically different. Alcohol could be used as a coping mechanism 
inUllcdiately after the event occurred but not be used later on in titne. 
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The expectancies of a person about the dfects of alcohol, and about its 
stress-buffering properties~ as well as the previous experience of the 
individual regarding the effects of alcohol have been suggested in the 
literature to play an essential role in detennining the use of alcohol for its 
stress-buffering properties (Lipton, 1994). It should also be noted that 
often the lllotivation to drink of the individual is not detennincd by a 
single factor (Le. stress-reduction) but is a result of a cOlnbination of 
circumstances. The availability of alternative coping Inechanisms could 
influence the use of alcohol for its stress-buffering properties. In our 
study, information regarding expectancies towards alcohol, availability 
of alternative coping strategies, or previolls experience with alcohol as a 
coping Incchanislll 'was not available. 
Furthennore, characteristics other than the ones studied here could also 
be related to stress, health and alcohol conslunption. For example 
personality-type may reflect certain drinking patterns and may be also 
associated to health (Pohorecky, 1991; Brown, 1998). 
As we Inentioned in the introduction, it has been suggested in the 
literature that the stress-buffering properties of light-moderate alcohol 
consumption could explain the health benefits associated with light-
moderate drinking. In our study 'we found no evidence to support this 
hypothesis. One possible reason Inay be that the mechanisms by which 
strcssors affect health are not modified by alcohol intake. For exanlple, 
although alcohol may reduce muscular tension or contribute to 
relaxation, it may not affect the secretion of adrenaline. This adrenaline 
secretion could be responsible for the health damage associated with 
stress, rather than the nlllscular tension also associated with stress. In the 
light of the results, we concluded that the stress-buffering effects of 
alcohol consumption did not seem to contribute to the explanation of the 
health benefits associated with light-moderate drinking. 
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General Discussion 

10 GENERAL DISCUSSION 
10.1 Overview of the results 
The research activities discussed in this thesis looked for possible 
explanations for the health benefits associated with light and moderate 
drinking (U-shaped curve). We shldied the relationship using objective 
as 'well as subjective health Ineasures and assessed the role of drinking 
pattern and psychosocial stressors in the U-shaped curve. We also tested 
the hypothesis that the stress-buffering properties of alcohol would 
contribute to the explanation of the low health risk associated with light-
1110derate drinking. The primary findings of our research are 
summarized in this chapter (10.1.1 and 10.1.2) and several limitations of 
our study and some validity issues are discussed (10.2). Furthermore, the 
degree to which our study contributes to the explanation of the U-shaped 
curve is addressed (10.3), and the policy implications of our results are 
discussed (10.4). 
10.1.1 Alcohol consumption and health: various health measures and alcohol 
drinking patterns 
Chapter 3: Subjective health measures 
In agreement with results presented by other researchers, a J-shaped 
relationship in our study described the association behveen alcohol 
conslIInption and 111ortality. In addition, lNC found the same curvilinear 
pattern for subjective health measures (U or I-shaped relationships); 
cOlnpared with abstainers or heavy drinkers, light and 1110derate 
drinkers 'were observed to have la-wer 1110rtality rates and also to be less 
likely to report adverse health conditions. We also observed that 
independent of average alcohol intake frequent heavy-drinking episodes 
"\vere related to an increased likelihood for mortality and ,vere not related 
to other health measures. 
Chapter 4: Occasional versus regular drinking 
Most of the research regarding the relationship between alcohol 
consLUnption and a number of objective health measures has been based 
on measures of average alcohol intake. Nevertheless, this approach Inay 
partly obscure health differences within the gl'OUp of drinkers; 
individuals with similar average intakes of alcohol but different drinking 
patterns may also present health differences. In Oll!' study the lowest risk 
for subjective ill health was observed aInong those drinkers who 
consumed 1-2 glasses/6-7 days pel' week and those drinkers who 
consumed 3-5 glasses/3-5 days pel' week. Regular drinking was also 
associated with a lo,vel' health risk than ,vas sporadic drinking, 
independently of average alcohol intake. 
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Chapter 5: Type of beverage 
We also studied health differences by type of beverage consumed. Our 
results pointed out the potential benefits of wine consumption (and beer 
to a lesser extent) cOlnpared to other beverages when considering 
11101tality and subjective health Ineasures both for Inen and for ·women. 
We accounted for the possibility that the differences attributed to these 
beverages were in fact differences due to the drinking pattern associated 
with each of the beverages and also to other lifestyle and behavioural 
characteristics of the drinkers of the different beverage-types. Whereas 
behavioural characteristics of drinkers of diverse beverages seemed to 
contribute to the explanation of their health differences, the health 
differences observed by type of beverage Were not explained by 
differences in average intake or the regularity of conslunption. 
Chapter 6: The health risk of abstainers 
The contamination of the group of abstainers has been suggested as a 
possible explanation for the health risk associated with abstinence; the 
health risk of abstainers could be artificially elevated by the presence of 
former drinkers and sick-quitters in the group of abstainers (selection). 
We exmnined the contribution of fonner drinkers and sick-quitters to the 
explanation of the elevated health risk observed among abstainers for 
subjective health measures. Confirming the findings described for 
objective health measures, ,ve observed that former drinkers and sick-
quitters contributed partly to the excess risk for subjective ill health 
observed among abstainers. 
We further exatnined socio-denlographic and behavioral characteristics 
differentiating abstainers from drinkers, trying to understand whether 
these two groups differed in characteristics other than their alcohol 
COnSU1l1ption (or abstinence) and whether these characteristics were 
responsible for their health differences (confounding). Indeed, we 
observed that abstainers and drinkers differed in a number of socio-
demographic and lifestyle factors. The elevated risk for subjective ill 
health of abstainers was partly explained by the presence of fonner 
drinkers and sick-qUitters and by socio-demographic and behavioral 
characteristics differentiating abstainers and light-nl0derate drinkers. 
Howevel~ after accounting for selection and confounding, abstainers still 
remained at higher health risk than light-moderate drinkers. 
10.1.2 The role of psychosocial stressors and the stress-buffering effects of 
alcohol consumption 
In the second part of this thesis we report on the role of psychosocial 
stressors and the stress buffering effects of alcohol consumption in the 
explanation of the V-shaped curve for subjective health measures. We 
examined the relationship between several stressors, natnely life-events, 
chronic stressors and adverse working conditions and abstinence and 
heavy drinking, the hvo ends of the U-shaped curve. We also explored 
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whether the effects of stressors on health would contribute to the 
exp1anation of health differences between light-ll1oderate and abstainers 
or heavy drinkers, hypothesizing that these effects are lu\ver 31110ng 
light-moderate drinking than among either abstainers or heavy drinking. 
The question we attempted to answer was: Could the elevated health 
risk observed among abstainers and heavy drinkers be due a) to the fact 
that they experience more stressful conditions, and b) to the fact that they 
suller more the effects of stressors on health compared to light-moderate 
drinkers. 
Chapter 7: Stresslullile-events and chronic stressors in relation to alcohol 
conslunption 
SOlne life-events and SOlne chronic stressors were positively related with 
abstinence anlong lHen and ,vmnen; some life events and chronic 
stressors were also positively associated with heavy drinking mnong 
WotHen. In our study, abstainers and heavy drinkers were not only at 
higher risk for ill health but they were also more likely than Iight-
moderate drinkers to report life-events and chronic stressors. 
Chapter 8: Adverse ·working conditions and alcohol consLunption 
Work-related stressors ,\vere also studied in relation to abstinence and 
heavy drinking in the working population. In our stud)~ we did not find 
evidence to support the hypothesis that some individuals working in 
adverse working conditions would abstain rather than drink light-
1110derately. Individuals working in highly adverse physical ·working 
conditions and who reported high demands at work, on the other hand, 
were observed to be more likely to drink heavily than to drink light-
moderately. 
Chapter 9: The stress-buffering effects 01 alcohol consumption 
We also assessed the role of alcohol consnnlption in relation to 
psychosocial stress Drs (life-events, chronic stressors and adverse 
working conditions) and subjective health. We explored the possibility 
that the stress-buffering effects of alcohol would contribute to the 
explanation of the U-shaped cmve; if light-moderate drinking bullers the 
effects of stressors on health, in the presence of stressors light-ll1oderate 
drinkers are likely to benelit from the stress-buffering properties of 
alcohol and enjoy better health. On the contrary, we hypothesized that 
abstainers ·were lllore prone to suffer the effects of stressors on health. At 
high levels of consumption, alcohol would no longer provide buffering 
effects but would aggravate the stressful situation. Our shldy found only 
little evidence to support this hypothesis. 
General discussion 165 
10.2. Validity of our study 
The validity of the results and several limitations of the study design are 
assessed. We address both internal validity issues and the 
generalizability (or external validity) of the shldY-l'esults. Howevel~ 
before considering the 1imitations of our study, several strengths of its 
design should be mentioned. First, our sainple size ,vas very large (N = 
18,973), which allowed us to conduct meaningful analyses and to study 
associations in subgroups of the population (Le., men and WOll1cn 
separatel)~ among workers only, restricted to certain levels of alcohol 
intake). Vve also had information on a variety of health Ineasures, ranging 
in degree of objectivity; we had detailed infonnation on alcohol 
consnn1ption and several aspects regarding the drinking pattern of the 
participants. Furthel~ infonnation on a l1lunber of psychosocial stressors 
facilitated us the study of different sources of stress, from life-events, to 
chronic stressors or ·work-related stressors. Other characteristics of the 
design of the stud), could, on the other hand, threaten the validity of our 
results and therefore need to be discussed. 
10.2.1 Internal validity 
166 
Any systematic errol' in an epidelrdologic study that results in an 
incorrect estimate of the association bet"ween exposure and risk is 
denominated bias (HelUlekens & Buring, 1986). There are three main 
types of bias: selection bias, information bias and confounding. Selection 
bias derives from procedures used to select subjects that lead to an effect 
estimate aInong subjects included in the study different frOlH the 
estimate obtainable from the entire population targeted for stud), 
(Rothman, 1986). Information bias occurs from errors while obtaining the 
information needed. A confounder is an extraneous factor that is related 
to the exposure and to the outcOlHe under Shld)~ which is not an 
intermediate step in the causal path between the exposure and the 
outcome (Rothman, 1986). 
Selection bias due to non-response is an important issue when carrying 
out health surveys in the general population. Although a baseline 
lneasurelnent response rate of 70.1 percent could be considered 
satisfactory, the effect of non-response should be evaluated. Differential 
non-response by sociodelllographic factors and alcohol consUlnption 
could have resulted in selection bias if the non-response was associated 
with the outcome variables-health and psychosocial stressors. We 
observed only small differences in denl0graphic variables bctlveen 
baseline respondents and non-respondents to the postal survey and oral 
interviews. With regard to alcohol conslunption, non-response analyses 
sho,ved that non-respondents drink sOlnewhat more than respondents 
and have more frequent heavy-drinking episodes. The relationship 
between alcohol consumption and health among non-respondents could 
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not be assessed due to smal1 numbers, As no differences were found 
between respondents and non-respondents concerning health measures, 
and differences ·with respect to drinking patterns ·were not large, non-
response bias is not expected to have affected the results presented here 
with regard to the relationship between alcohol intake and health. 
Additionally, we were concerned with the relationship between 
psychosocial stressors and alcohol consumption (Chapter 7 and Chapter 
8). In order to assess the contribution of non-response to the explanation 
of our findings, infonnation regarding psychosocial stressors among 
non-respondents would be necessary, Howevel~ this infornlation was not 
available in our study so "\ve could not evaluate differences in this respect 
between respondents and non-respondents, Furthennore, in 
longitudinal studies it is likely that a proportion of participants to the 
baseline measurelnent would no longer participate in follo"\v-up 
measurements. This lost-to-follow-up might also influence the 
interpretation of the results presented here. Non-response to the follow-
up survey Inay have biased our results regarding the health risk of 
abstainers, for whom longitudinal data was used (Chapter 6). The net 
response rate to the 1997 follow-up study was 76.6%. Differences in 
response rate to the 1997 follo\v-up "\vere observed across levels of 
alcohol consumption (see Chapter 2). Among abstainers the response 
rate was of 70,6; it was 79,0%, 76,1%, and 79,8% among light drinkers, 
l1loderate drinkers, and heavy drinkers, respectively. We also observed 
that respondents who were in ill health at the time of baseline data 
collection were less likely to respond to the 1997 follow-up. The response 
rate among abstainers was also lower cOlnpared to drinkers; if this non-
response is related to health, 01' in other words, if abstainers who were in 
ill health did not respond in 1997, the proportion of sick-quitters would 
in fact be greater than the one reported here. Consequently the 
contribution of sick-quitters to the explanation of the health risk 
observed among abstainers in our study would be an underestimation, 
The GLOBE-study data are self-reported. This could have biased the 
results of our study if there ,"vould have been systenlatic differences in 
the answering of the questions by alcohol consumption (information 
bias). Misclassification across different alcohol categories could have 
influenced our results. COlnparisons of survey reports of alcohol 
conslllnption with sales statistics in The Netherlands suggest that 
underestilnation of alcohol conslunption occurs in survey studies (Neve 
et aI., 1993). If all drinkers underestimate their consumption, there would 
be a shift to the right in the consumption at all levels. The health burdens 
of heavy drinking would start at higher consumption levels than the 
ones reported in our study (Chapter 3). Underestimation of alcohol 
consumption ill a specific drinking category (e.g., underreporting alnong 
light and moderate drinkers is less likely than among heavy drinkers) 
Inight make the categories of light and moderate drinkers nlore similar 
to heavy drinkers and the possible health differences more difficult to 
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observe. Although inaccurate reporting of alcohol consul11ption is 
knmvn to OCCUl~ this is unlikely to be different for amount and for 
frequency of the consumption separately (it is unlikely that one would 
underreport the amount consumed per occasion but would overreport 
frequency of the consumption, for example). It is also unlikely that 
misclassification occurred with respect to type of beverage. Although 
respondents reporting drinking one beverage type l11ay also consume 
another type of beverage, illOSt of the respondents consuming lllore than 
one type were expected to have been included in the category "vary all 
the Hille", so misc1assification by type of beverage is unlikely in our 
study. Overal1, if 111isclassification of alcohol consumption occulTed in 
our shtdy it is likely that it was underesthnated and that the increase in 
health risk observed among heavy drinkers ·would occur in fact at higher 
levels of intake than those reported here. Specification of cut-off points 
was, howevel~ beyond the scope of this study. 
Measures of health status were based also on self-reports, ·which 111ay 
have caused infonnation bias in our shIdy if misc1assification of self-
reported health status is related to alcohol consumption. Characteristics 
of the respondents, such as personality characteristics (e.g., negative 
affection) could have influenced the way respondents rated their health 
and reported their alcohol consumption. It could be that people more 
likely to complain about their health are also more likely to under- or 
over-report alcohol conslunption. This explanation is not very plausible, 
as drinking patterns are not usually seen as a fonn of complaint. 
Life-events, chronic stressors and adverse working conditions were also 
self-reported. Validity of self-reported measurements of stressors has 
been questioned in the literature (Brown, 1981; Paykel, 1983; Cooke, 
1985). In the case of life-events, the interpretation of the event is left to the 
individual and SOlne of the events listed were open to diverse 
interpretations. Most of the events considered here, howevel~ were rather 
objective and left little room for personal interpretation. These 
differences in reports of stressors become more relevant when they are 
related to the outcome under study. Stressors were related to alcohol 
consumption (Chapter 7 and Chapter 8) and also to health status 
(Chapter 9). If heavy alcohol users were more likely to report stressors 
even in the case of Ininol' events (e.g., alcohol cOllsurnption provokes 
negative life perception or heavy drinkers look for excuses to justify their 
heavy drinking), compared to light and 1110derate drinkers, results 
presented in our study could be partly due to this differential 
lnisreporting. Howcvel~ this is not likely to be the case. Moreovel~ if 
individuals in ill health were more likely to report adverse life 
circumstances (in search of triggering factors of their ill condition) 
compared to those in good health, results presented in Chapter 9 could 
have resulted in an overestimation of the effect of stressors on health. 
As it has already been described throughout the chapters, other aspects 
of drinking pattern (e.g., social drinking, or drinking with food) as well 
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as other lifestyle factors (dietary habits, for example), personality 
characteristics (e.g., personality type), as \vell as social factors such as 
social networks 01' 111eaSUres of sociability l1light confound the 
relationship between alcohol consumption and health. With regard to the 
relationship between stressors and alcohol consUlnptioll, and also the 
association between stressors and health, the main characteristic that 
could be thought to mediate the relationship besides those mentioned 
above (personality characteristics, lifestyle factors, etc.) is the availability 
of alternative coping In€chanisll1s. The availability of alternative coping 
Inechanism may detennine ·whether one turns to alcohol in the presence 
of stress and may also affect the relationship behveen stressors and 
health. Information regarding these characteristics ,vas not available for 
the present study and should be taken into account when interpreting 
the results. 
Another liInitaHon in our Shldy is that Inost of the empirical analyses 
described in this thesis are based on cross-sectional data. We assessed the 
association between alcohol conslU11ption and health, between stressors 
and alcohol consumption and between stressors and health. In all these 
circUlnstances, we assu111ed a directionality of the relationships and we 
discussed the possibilities that the relationships would be in other 
directions. With regard to the relationship between drinking and health, 
use of longitudinal data was made in order to shed light on the 
directionality of the relationship. We observed that former drinkers were 
more likely to report adverse health conditions at baseline than drinkers 
who continued to drink, suggesting that individuals may stop drinking 
due to ill health. The directionality of the other relationships could not be 
assessed. While it is speculated that certain drinking pattern affect 
health, health could also determine whether one takes part in daily 
drinking activities 01' spreads one's drinking through longer periods of 
tiIne, for example. Furthermore, stressors are thought to influence an 
individual's drinking behaviOl; and alcohol drinking could also affect the 
existence of certain stressors. Fanlily disruption, for exmnple, could be a 
cause or a consequence of alcohol consumption (of heavy drinking or 
adverse drinking patterns). Similarly, the "elationship between stressors 
and health described in Chapter 9 could be thought to be bi-directional; 
whereas stressors Inay have a negative iInpact on health, ill health could 
also determine the presence of certain streSSOl"s. Longihldinal analyses of 
the relationships described in this thesis would be needed in order to 
fully assess theil' directionality. 
10.2.2 External validity 
The external validity of a shldy concerns the extent to ,vhich the results 
of a study might be generalized to other populations. Generalizability of 
our results to the Dutch population as ,vell as to other European 
countries is discussed. 
Two restrictions \vere iInposed in the selection of the smnple: Dutch 
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nationality and non-institutionalized individuals. Individuals \vith other 
than Dutch nationality are likely to differ from Dutch individuals with 
regard to health, as well as with regard to lifestyle and circumstantial 
characteristics, including alcohol consumption and exposure to stressors. 
Results presented here, therefore, do not necessarily apply to ethnic 
Ininorities. The exclusion of institutionalized individuals is fm" less likely 
to have affected our conclusions since the proportion of individuals in 
institutions in the age range 15-74 is small. 
Generalizability of the study results to the rest of the country requires 
careful consideration due to the fact that in the area in which the study 
\vas conducted- Eindhoven and surroundings in the southeast of The 
Netherlands-the proportion of Roman Catholics is larger than that of 
Protestants or people with other religious affiliations. Drinking patterns 
and practices across religious groups differ; Roman Catholics tend to 
drink in a different pattern as part of their daily living, compared to 
Protestants (Knibbe and Swinkels, 1992). Religious affiliation could also 
be thought to be expressions of community life and social support. Thus, 
the sociodemographic characteristics of the population in which the 
study was conducted could in certain way limit the generalizability of 
the results to populations with similar religious backgrounds. 
In order to generalize the results of our study to other countries, several 
aspects nUlst be taken into consideration. Not only the distribution of 
health and the 1l1ortality risks differ across countries, but alcohol 
COnSU1l1ption levels (total voltune as wen as drinking pattern) are known 
to differ across countries as well. Self-reported health, for exalnple, may 
not only depend on objective health, but also on availability of services 
and facilities for those disabled or in ill health, and luay also have a 
different value across cultlu'es, depending on hO\\1 valuable health is 
considered. On the other hand drinking patterns also vary. Differences in 
the prevalence of drinking, heavy drinking, type of beverage, drinking 
situation, binge drinking, or the context in which drinking occurs has 
been reported to vary within Europe (Hupkens et aI., 1993); from the 
Northern European countries where binge drinking is nonnative, to 
SOllthel'l1 Europe, chal'acterized fol' daily drinking, or to differences in 
the beverage choice. Demnark, Germany, The Netherlands, the United 
KingdOln, Ireland and Belgitun are typical beer drinking countries and 
are in the rniddle range of per capita COnSlUllption between the lo\\' 
consumption Scandinavian countries and the high consumption 
Mediterranean countries (World Drink Trends, 1998). These differences 
are likely to affect the generalizability of our results. Overall, results 
presented here are likely to be generalizable to other countries with 
similar drinking pattern. In Olll' population, for exmnple, \vc found lower 
health risks associated with regular rather than occasional drinking. In 
other cuI hues \vhere binge drinking is a nonn, besides the purely 
biological effects of such drinking practices, other social factors may also 
play a role in the differences observed for more subjective health 
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Ineasllrcs. Similarly, as we describe in Chapter 7~ part of the health 
differences observed by type of beverage were explained by lifestyle 
characteristics of the respondents. Despite the chemical composition of 
the different beverages, other aspects of the drinking pattern associated 
with the beverages and other lifestyle characteristics of the respondents 
could affect the differential effects observed across countries. 
Furthermore, the relationship behveen stressors and alcohol 
consunlption could also be thought to vary across cultures. Alcohol 111ay 
not be used as coping mechanisms in societies "were faIHily relationships 
OJ' social networks are the bases for community life. Howevel~ strong 
social ties or networks could also be reflected in an increase in alcohol 
consumption (increase the nlunber of social-drinking occasions). 
Research in other cultural contexts should be conducted in order to 
clarify whether the relationship behveen stressors and alcohol 
consLUnption presented here are also valid in other cultures. 
10.3. Alcohol consumption and health: contributions to the explanation of 
the V-shaped curve 
We analyzed the relationship between alcohol constunption and 
subjective as well as objective health measures. We also investigated the 
health differences among drinkers with different drinking patterns and 
studied the relationship bet"ween alcohol conslunption and a ntllnber of 
psychosocial stressors. In this section, we shall discuss the contribution 
of our vvork to the explanation of the U-shaped curve. 
Part I: Alcohol consumption and health: various health measures and 
alcohol drinking patterns 
Chapter 3: Subjective health measures 
The relationship between alcohol consumption and health has been 
widely studied. Most of the studies found health benefits associated with 
light-moderate drinking; light and moderate drinkers experience lower 
lnortality rates, lower risks for myocardial infarction, stroke or 
cardiovascular diseases (Marmot et aI., 1981; Marques-Vidal et aI., 1996; 
Stampfer et al., 1988). In our stud)~ in addition to lo,ver Inortality rates 
we observed that light-moderate drinkers were better off than either 
abstainers or heavy drinkers vdth regard to subjective health. 
How does the study of the relationship between alcohol consumption 
and subjective health IneaSUfes contribute to the explanation of the U-
shaped curve? As we mentioned in the introduction of this thesis, if the 
Saine curvilinear pattern would not be observed for subjective health, 
one may speculate that only some kind of biological mechanism 
underlies the effects of alcohol on health. If, on the contrary, the same 
curvilinear relationship is found for subjective health Ineasures, one may 
speculate that some other kind of mechanis111 (Le. psychological, social, 
cultural) contributes to the explanation of the relationship as well, at least 
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for these subjective health Ineasures. In our study we found a curvilinear 
relationship for objective as ·well as for subjective health ll1casures, and 
as we shall discuss below, ",ve proposed and assessed the possibility that 
a non-biological mechanism, based on the stress-buffering effects of 
light-moderate drinking, would contribute to the explanation of the V-
shaped curved (Part II of this thesis), 
Tn most of the studies conducted to date in the context of the V-shaped 
curve, drinkers have been categorized according to their average alcohol 
intake, calculated either in glasses per week or granls per 1110nth or any 
other equivalent Ineasure. These methods of categorizing individuals 
tend to group together drinkers with very different drinking pattern, 
Someone who consumes one or hvo glasses of wine everyday is grouped 
together with someone who drinks six glasses of beer once or twice per 
week, since their average alcohol consumption is cOll1parable. 
Differences in drinking pattern may also result in health differences 
·within drinkers. How would drinking pattern contribute to the U-
shaped curve? To answer this question we first exmnined the drinking 
pattern of drinkers with different average intakes (Table 10,1), We also 
studied the relationship between alcohol consumption and health, with 
and without accounting for these differences in drinking pattern (Table 
10,2), Are heavy drinkers more likely than light-moderate drinkers to 
report drinking pattern associated ·with adverse health consequences 
(frequent heavy drinking episodes, occasional drinking, drinking 
beverages other than wine or beer)? If so, do these differences in pattern 
contribute to the explanation for their elevated health risk? 
Tn our study several aspects of drinking pattern-namely, frequency of 
heavy drinking episodes, frequency of alcohol consumption and type of 
bevcrage consluned were examined. Below we shall discuss the 
contribution of each of these aspects of drinking pattern to the 
explanation of the U-shaped curve. 
Table 10.1 Description of the population by average alcohol intake and 
drinking pattern (n and %) 
Light drinkers Moderate drinkers Hea\1' drinkers 
(t-14 units/week) (15-28 units/week) (~29 units/week) 
n % n %, n 0&_ 
Ik,wy drinking "I)j<;odcs 
>5Iirncs/wcl'k 30 0,3 30 1.6 336 36,5 
3-4 times/week 55 0,5 11>2 9,9 219 23,8 
1-2 times/week 864 6,1 70(i 3K,5 163 17,7 
\-3 tin1l's/rnonlh 1112 10,5 262 14,3 
" 
5,9 
3-5 times/6 months 94fi 8,9 142 7,8 211 2,2 
1-2 times/6 munths lo·n 9,8 9,'; 5,2 29 3,1 
o timcs/6 months 6579 61,9 415 22,7 100 10,9 
Frl"ltWIlCY of the consumption 
6-7 days/week 133f1 12,5 823 ",,9 696 75,4 
3-5 dilys/w~k 2255 21,2 (iJO 33,3 227 24,6 
1-2 d~ys/\\'('ek 7074 66,4 401 21,9 0 0,0 
Tye uf beVeT<1);~' 
[Jeer 3190 30,0 943 51,5 5S6 63,5 
'-\'In(' 3702 34,8 30,17 21,7 123 13,3 
Mixed drinks/spirits 1670 15,7 226 12,3 K'J 9,6 
Varies illl the time 20M 19,4 2,." 14,4 125 13,5 
N0t~: thE' c-atgori7ation D( th.;- varibl6 is th~ SJm.;- as the one used in Ch<lpt~r5 3, 5 ;\ml Ii. 
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The first aspect of the drinking pattern that we shan discuss concerns the 
frequency of heavy drinking episodes. In Chapter 3 we observed that 
heavy-drinking episodes were related to mortality and not to subjective 
health measures, accounting for average alcohol intake. But ,,,hat is the 
contribution of frequency of heavy drinking episodes to the explanation 
of the U-shaped curve? In Table 10.1. we observed that heavy drinkers 
,,,ere lllore likely to engage in frequent heavy drinking episodes 
cOIn pared to light or moderate drinkers. Anlong heavy drinkers, 36.5 
percent reported drinking six or more glasses on one occasion as often as 
5 or more tilnes per week. This proportion was below 2 percent a1110ng 
moderate drinkers and was only 0.3 percent among light drinkers. But to 
what extent do these differences in the frequency of heavy drinking 
episodes contribute to the explanation of the U-shaped curve? To answer 
this question, two logistic regression models were constructed (Modell 
and Model 2 in Table 10.2). The aim was to assess health differences 
within drinkers 'with and 'without accounting for differences in the 
frequency with which they reported heav)' drinking episodes (abstainers 
were excluded). The first model contained anI), average intake 
(independent variable) and age and gender as covariates. In Model 2, we 
further accounted for the role of frequenc), of heavy drinking episodes. 
Table 10.2 The contribution of drinking pattern to the explanation of the 
U~shaped curve 
Modell Model 2 Model 3 Model 4 
O.R. 95°/.., CI 0.1(. 95%CI O.R. 95%CI O,R. 95%CI 
--,-,---
r...10rl,)lity 
light drinkers 1,00 (reference) 1,00 (referl'11cl') 1,00 (referenct') 1,00 (rt'ference) 
ModeratO" drin"-ers 1,07 (0,fI.4-I,36) I,U! (0,78-1,31) 1,15 (0,SS-I,49) 1,06 (0,83-1,3-1-) 
He,wy drinkers 1,46 (1,11-1,92) 1,0-1 (0,71-1,51) 1,57 (1,15-2,14) 1,42 (1,08-1,88) 
I'erct'iwd general health 
Light drinkers 1,00 (rcfl'f('no.~) 1,00 (rdert'nct') 1,00 (reference) 1,00 (reference) 
Moderate drinkers 1,05 (0,93-1,18) 0,97 (0,85-1,10) 1,25 (1,10-1,43) 1,02 (0,')1-1,16) 
Ikav}' drinkers 1,27 (1,08-1,48) 1,06 (0,86-1,30) 1,66 (1.39-1,98) 1,21 (1,03-1,41) 
Health compbints 
Light drinkers 1,00 (reference) 1,00 (refert'nce) 1,00 (refl'fl'JlCe) 1,00 (reference) 
r...lodcr,lte drinkers 1,06 (0,95-1,lS) 0,95 (0,fI.4-J,07) 1,23 (1,09-C39) 1,05 (O,9-1-I,IS) 
Heavy drinkers 1,29 (1,12-1,50) 0,% (0,7,)-1,17) 1,62 (1,38-1,92) 1,21!. (l,IO-I,4R) 
Chronic conditions 
Li).;ht drinkers 1,00 (re{erence) 1,00 (refl'ferKl') 1,00 (re{eni'nce) 1,00 (reference) 
Muderate drinkers 1,07 (O,%-I,IR) 1,10 (0,98-1,23) 1,13 (1,01-1,27) I,OR (0,97-1,20) 
Heilvy drinkers 1,05 (1l,91-1,20) 1,11 ([),92-1,33) 1,13 (0;96-1,32) 1,08 (O,94-1,211) 
Mod~t 1: ,1djllSt~.i for ,lge ,llld gendtr. 
~lodel 2: Modet 1 + frequenc), of he<'ll"}' drinling episod(.'!.. 
Model 3: Modell + (reyuelll:)' of alcohol LOIl.<;umption. 
Modd 4: Modd 1 + type of bewr~ge ("(>nwmed, 
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The inclusion of frequency of heavy drinking episodes in the model for 
the relationship between alcohol consumption and health resulted in a 
reduction in the value of the odds ratio (OR) for the health risk for heavy 
drinkers for mortality, perceived general health and health complaints. 
Although for chronic conditions an increase in the value of the odds ratio 
was found after accounting for frequency of heavy drinking episodesr 
results should be interpreted cautiously due to the low number of 
respondents included in the different frequency categories (see Table 
3.2.). Our results suggested that frequency of heavy drinking episodes 
contributed to the explanation of the elevated health risk among heavy 
drinkers for n10rtalit)~ perceived general health and health cOlnplaints. 
Heavy drinkers ,,,,ere no longer at higher health risk than light drinkers 
when frequency of heavy drinking episodes were accounted for; in other 
words, the health risk of heavy drinkers was largely explained by 
frequency of heavy drinking episodes. 
Chapter 4: Occasional versus regular drinking 
As we Inentioned above, differences in the drinking patterns across 
categories of average alcohol intake may result in health differences. 
Researchers looking at Inortality, stroke, tnyocardial infarction or other 
objective health Ineasures have reported that regular drinkers are better 
off than occasional drinkers (Palomaki & Kaste, 1993; Hendriks et aI., 
1994; Kauhanen et aI., 1997). As stated in Chapter 4, we also found that 
regular drinkers were better off than occasional drinkers with respect to 
subjective health, accounting for differences in average alcohol intake. 
Regular drinking "\-vas associated with larger health benefits than 
sporadic drinking, at a given level of consumption. 
What is the contribution of regularity of the consumption to the 
explanation of the V-shaped curve? As presented in Table 10.1., 75.4 
percent of heavy drinkers reported drinking 6-7 days per week; the 
proportion of moderate drinkers consuming alcohol 6-7 days per week 
was 44.9 and the proportion only reached 12.5 percent among light 
drinkers. In order to assess the role of regularity of the conslunption in 
the explanation of the V-shaped eurve, we constructed two logistic 
regression models. In the first one (Table 10.2, Modell), the relationship 
between alcohol intake and health was exmnined accounting only for age 
and gender differences; in the second one (Table 10.2., Model 3), 
frequency of the consumption was additionally added to the logistic 
regression model. To assess the role of frequency of the consUJllption in 
the explanation of the V-shaped curve, the odds ratios in Model 3 should 
be compared with those in Model 1 (Table 10.2). The odds ratio for 
Inortality as ,veIl as for each of the subjective ill health 111casures ,vas 
larger in the model including frequency of the consumption than in the 
1110del accounting only for age and gender. Because the Inajority of heavy 
drinkers drink regularly (see Table 10.1), their health risk without 
accounting for regularity of the conslunption is lower than the risk 
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accounting for it (e.g., for mortality, the odds ratio of 1.46 without 
accounting for regularity of the consumption and 1.57 accounting for it). 
This finding suggests that the risk observed among heavy drinkers 
would be even larger if they did not drink regularly. Regularity of the 
consumption, therefore, seerned not to contribute to the explanation of 
the elevated risk for subjective ill health associated with heavy drinking. 
Chapter 5: Type of beverage 
Another aspect of drinking pattern, type of beverage, has also been 
studied in relation to health. The literature regarding health differences 
by type of beverage, howevel~ shows inconsistent results. SOlne studies 
favored wine against other beverages ,vhcreas in other studies, the 
largest benefits were observed aIl10ng beer or spirits drinkers (Rimm et 
ai., 1996; Watmamethee & Shapel; 1999; Gronbaek et ai., 1995). In our 
study \ve explored differences in terms of J110rtaJity and also with respect 
to subjective health measures. Wine drinkers (and to a lesser extent beer 
drinkers) were observed to be better off than drinkers of other beverages. 
What is the contribution of type of beverage to the explanation of the U-
shaped curve? In the first place, we assessed ·whether heavy drinkers 
·were characterized by the consumption of those alcoholic beverages that 
were adversely related to health (beverages other than wine). Heavy 
drinkers were observed to drink mainly beer (see Table 10.1); the 
proportion of wine drinkers (the healthiest beverage type in our study, 
according to the results presented in Chapter 5), was larger among light 
drinkers than either among moderate or heavy drinkers. 
In order to assess the contribution of type of beverage to the explanation 
of the U-shaped curve, vve compared two logistic regression models, one 
in which the association between alcohol intake and health is adjusted 
exclusively for age and gender (Model 1 in Table 10.2) and a second one, 
(Model 4 in Table 10.2), where we further accounted for the differences in 
type of beverage consumed. Despite the fact that the proportion of wine 
drinkers ,vas higher among light drinkers than aInong nloderate or 
heavier drinkers (Table 10.1), choice of beverage type did not seem to 
contribute to the explanation of the U-shaped curve, since no change in 
the values of the odds ratios was observed between Modell and Model 4. 
Chapter 6: The health risk of abstainers 
Selection had also been Inentioned as a possible explanation for the 
elevated health risk among abstainers. Early studies in the field were 
criticized for not being able to distinguish within the group of abstainers 
those who were former drinkers, especially those who had stopped 
drinking due to ill health (sick-quitters), and those who were life-long 
abstainers (selection), Studies in which this distinction was possible, 
howevel; still pointed out higher health risks among abstainers for 
objective health lneasures. The contribution of fonner drinkers and of 
sick-quitters to the explanation of the health risk among abstainers for 
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subjective health measures had not been studied before. Our results "Tere 
consistent with those reported for objective health rneasures; although 
the presence of fonner drinkers and sick-quitters contributed to the 
explanation of the elevated health risk for subjective health measures 
aillong abstainers, long-term abstainers were still observed to be at 
higher risk for subjective ill health than light-moderate drinkers. Results 
reported here were only partly explained by a selection mechanisln. 
Confounding was also considered an explanation for the elevated health 
risk among abstainers for objective health measures. Abstainers have 
been reported to differ from light-moderate drinkers in a number of 
characteristics (Hart et aI., 1999; Fillmore et aI., 1998; Mertens et aI., 1996; 
Skog, 1996). These characteristics could be thought to be responsible for 
their health differences. In the present study, although socio-
demographic and behavioral characteristics contributed partly to the 
explanation of the elevated risk for subjective ill health among 
abstainers, after accounting for these characteristics, abstainers were still 
observed to have higher health risks than light-moderate drinkers. 
Tn the light of the results presented here, we concluded that the V-shaped 
curve for subjective health is not fully explained either by selection or by 
confounding. After removing former drinkers and sick-quitters from the 
group of abstainers and accounting for differences in socio-demographic 
and behavioral characteristics, abstainers were still observed to be at 
higher risk for subjective ill health than drinkers. Thus, besides selection 
and confounding, causation seemed to playa role in the explanation of 
the relationship between alcohol conslunption and subjective ill health. 
Part II: The role of psychosocial stressors and the stress-buffering 
effects of alcohol consumption 
As explained above, the fact that the sanle curvilinear pattern described 
the relationship between alcohol consllnlption and 1110rtality and also the 
relationship behveen alcohol consumption and subjective health 
IneaSlu'es was considered an indication for the existence of a non-purely 
biological mechanism for the explanation of the U-shaped curve. Tn the 
second part of this thesis we proposed and explored the possibility that 
a non-biological Inechanism, based on the stress-buffering effects of 
alcohol consumption would contribute to the explanation of the U-
shaped eliI've. 
Chapter 7: Sh'cssfullife-events and chronic stressors in relation to alcohol 
conslunption 
The first step taken in this direction consisted in the study of the 
prevalence of psychosocial stressors alnong abstainers and heavy 
drinkers (the two ends of the U-shaped curves). In Chapter 7 we 
described how SOlne life-events and some chronic stressors were related 
both to abstinence and heavy drinking. In this section, we shall exalnine 
the contribution of these stressors to the explanation of the U-shaped 
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curve. Tn order to do so, \ve constructed two logistic regression lllodels; 
in the first one we studied the relationship between alcohol constllnption 
and health (abstainers as a reference category) accounting only for age 
and gender differences; in the second IllOde! the results were additional1y 
adjusted for life-events and chronic stressors (see Table 10.3). In order to 
assess quantitatively the contribution of these stressors to the 
explanation of the U-shaped curve, the odds ratios of the two logistic 
regression models were compared using the following fonllula: OR 
Modell - OR Model 2 / OR Modell-I. 
Table 10.3 The conh-ibution of life-events and chronic stressors to the U-shaped 
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Modell Model 2 
a,R. 95%CI O,R, 95%CI 
:"Iortality 
Abstain.ors 1.00 (rdn<2nce) 1,00 (rderence) 
Light drinKers 0,70 (0,6tH,fIl) O,fIO (0,6f1-0,95) 
Moder<lfe drinkers 0,73 (0,57-0,<)5) O,K3 (0,63-1,09) 
Heavy drink<2rs 1,00 (O,75-i,3-t) 1,07 (0,78-1,47) 
Perceived gerler.11 he.1lth 
Abstainers I,Oll (rdl'Tcrlcc) 1,01l (n-'ferl'llcc) 
Light drinkers 0,47 (0,43-0,51) 0,5) (0,48-0,58) 
Moderilte drinKers O,4S (0,43·0,55) 0,55 (0,47-.{)/H) 
lIe.w}' drinkn5 O,SS (O,49-0,f>9) 0,61 (0,51-0,7,~) 
Heillth complilints 
Ah~t,lincrs 1,00 (reference) 1,00 (reference) 
LiHhl drinkers O,M (0,59-0,69) 0,71 (0,65-0,77) 
Moderate drinkers 0,67 (0,59--0,75) 0,74 (V,(;5-0,K-t) 
HeilVY drinkers 0,80 (0,69-0,93) 0,86 (O,n-tOl) 
Chronk conditions 
Ab~taineI'; 1,DD (rderl'nc~') 1,00 (rdcr~-'nce) 
Light drinkers 0,79 (0,74-0,86) 0,82 (0,76--0,89) 
..... 'odeT,lll' drinkers 0,83 (0,74-0,93) 0,85 (0,75-0,96) 
He,wy drinkers 0,81 (O,70-0,9-t) 0,tl2 (1l,6Y-O,96) 
Modd 1: ,:,JjiliteJ for .It;e ,mJ gender. 
"judd 2: "judd 1 + life·events + duunic stressur," 
Nole: wh~n JJju,;ting fur life-events .lnJ <.hnmic sl~~,urs, Ih'b~ lif~·e\·en~ fuJi 
h~\"I;' their ,hwnic counterpart were ~xdlJJed ("'),)",irlt; (lne'~ jou", ·'de.lth "f ,)TIe's 
p,ntner" ,lnd "divor",>") 
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Accounting for differences in life-events and chronic stressors resulted in 
change in the point estimates (Modell compared to Model 2); the odds 
ratio for light drinkers increased by 33.3% for mortality, by 11.3% for 
perceived general health, by 19.4% for health cOlnplaints and by 14,3'Yc, 
for chronic conditions. The corresponding proportions for moderate 
drinkers were 37%, 13.5%, 21.2% and ll.WX, respectively. Additional 
analyses sho,ved that the contribution of chronic stressors ,vas 
s01ne,vhat larger than the contribution of life-events (results not shown). 
Results presented here indicate a reduction in the beneficial effects of 
light-moderate constunption when accounting for the differences in 
psychosocial stressors; in other words, psychosocial stressors partly 
contributed to the explanation of the health benefits associated with 
light-moderate drinking. 
Chapter 8: Adverse working conditions and alcohol constnnption 
In our study, we also analyzed the relationship between alcohol 
consumption and adverse working conditions in the working 
population. In order to assess the contribution of these adverse working 
conditions to the explanation of the U-shaped curve, we conducted some 
additional analysis. In these analyses, we cornpared the health risk of 
light, moderate and heavy drinkers with that of abstainers (in the 
working population), ,,,,ith and without accounting for adverse working 
conditions (results not shown). Sitnilarly to what we observed ,vith 
regard to life-events and chronic stressors, results fr01n our study 
suggested that adverse working conditions contributed partly to the 
explanation of the U-shaped curve in the working population. 
Chapter 9: The stress-buffering effects of alcohol consumption 
Furthennore, we proposed an alternative explanation to the U-shaped 
curve based on the stress-buffering effects of light-moderate drinking. 
Even though this possibility had been proposed before, it had not been 
tested. If light-moderate drinking buffered the effects of stressors on 
health, light-moderate drinkers would be less likely to suffer the effects 
of stressors on health than either abstainers 01' heavier drinkers. 
Although in Ollr study SOllle streSSOl"S were positively related ,vith 
abstinence and also with heavy drinking, we found only little evidence 
to support the hypothesis that the stress-buffering effects of alcohol 
would contribute to the explanation of the U-shaped CUl've (see Chapter 
9). 
Summarizing, several conclusions could be drawn ET01n our study: 
• A V-shaped curve described the relationship between alcohol 
consiunption and mortality but also the relationship between alcohol 
conslllnption and subjective health Ineasures; Hght-Inodcrate drinkers 
not only seemed to have lower 1110rtality rates than either abstainers or 
heavy drinkers, but they seemed to enjoy better subjective health. 
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• Regular drinking was associated with larger subjective health 
benefits than sporadic drinking at any given level of constunption. 
• Wine drinkers (and to a lesser extent beer drinkers) had lower 
mortality rates and also lower risk for subjective ill health than 
drinkers of other beverages. 
• SOlne characteristics of drinking pattern, such as frequency of heavy 
drinking episodes, contributed to the explanation of the elevated 
health risk observed among heavy drinkers. On the contrary 
regularity of the consulllption and type of beverage consluned did 
not contribute to the explanation of the V-shaped cllI've. 
• The presence of former drinkers and of sick-quitters in the group of 
abstainers (selection) partly explained the elevated risk for subjective 
ill health mnong abstainers. 
• Socio-delnographic and behavioral characteristics differentiating 
abstainers and drinkers (confounding) also contributed partly to the 
explanation of the elevated risk for subjective ill health observed 
mnong abstainers. 
• The elevated risk for subjective ill health observed mnong abstainers 
,vas not fully explained by either selection or confounding. Thus, 
besides selection and confounding, causation seelned to playa role in 
the explanation of the relationship between alcohol consumption and 
subjective ill health. 
• SOlne life-events and some chronic stressors were related both to 
abstinence and heavy drinking (the two ends of the V-shaped curve). 
Individuals reporting adverse 'working conditions were also more 
likely to be heavy drinkers than light-moderate drinkers. 
• Psychosocial stressors partly contributed to the explanation of the 
health benefits associated with light-moderate drinking. 
• We found only little evidence to support that alcohol buffers the 
effect of stressors on health. Thus, the stress-buffering effects of 
alcohol consumption did not contribute substantially to the 
explanation of the V-shaped cllI've. 
10.4 Policy implications 
Several conclusions can be drawn fr0111 our study results from the public 
health standpoint, aiming at reducing alcohol-related hann to society 
and individuals. A large number of studies have shown that light-
moderate drinkers experience lower mortality rates than abstainers and 
heavy drinkers. This finding is largely due to the lower risk of 
cardiovascular diseases arnong light-nloderate drinkers. At high levels of 
conslunption, the health benefits of alcohol are counterbalanced by its 
conc01nitant adverse effects on health (such as liver disease, cancers of 
the oral cavity, throat and larynx, injuries, poisoning, etc.). In the present 
study, light-moderate drinking was associated not only ,,'lith lower 
mortality risk, but also with bettcr subjective health as compared to 
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abstinence or heavy drinking. Additionally, our results suggested that 
the relationship between alcohol conslunption and health seems to be 
partly a causal one. 
Based on our results, it seems clear that certain drinking patterns, such as 
binge drinking or heavy drinking episodes, or sporadic drinking are 
associated with adverse physical health 11leaSUfes. Heav}' drinkers, in 
addition to reducing their alcohol intake should also be encouraged to 
change their drinking pattern. In addition to heavy drinkers, the 
population at large should be targeted when ailning at reducing the 
adverse effects of certain drinking patterns. This opens the possibilities 
for preventive and intervention measures for the population, since not 
only heavy drinkers but also light drinkers should be targeted. As it has 
been delnonstratcd in other shldies, the adverse effects of such drinking 
patterns are not restricted to health matters but apply to other areas such 
as drink-driving, violence, crilne or fmnily problen1s, By intervening on 
these drinking patterns, therefore, ,ve ,vould achieve benefits for the 
individual as well for the society at large, 
What are the public health implications of a reduced mortality risk and 
reduced risk for subjective ill health anlong light and moderate drinkers? 
Would a message suggesting that 'moderate drinking is good for you' be 
adequate? What would be the consequences for the drinkers? And for the 
abstainers? As has been reported in the literature, sllch a measure would 
serve as an "excuse" for drinkers to increase or justify their drinking 
(Skog, 1996). Consequently, it is likely that such a public health message 
results in a shift of the drinking distribution to the right, provoking an 
increase in conslunption. Populations with high average alcohol 
consumption are also populations with high rates of alcohol-related 
problems (Skog, 1996). On the other hand, if as a result of a public health 
Inessage encouraging moderate alcohol use abstainers would start 
drinking, they would be at risk for developing alcohol-related problems, 
alcoholism and other cOlnplications associated with alcohol use. 
Therefore, instead of achieving a reduction in hann at a population level, 
the opposite effect would be achieved. 
One of the controversial aspects when adopting a policy towards 
moderate drinking lies in the lilnitations when extrapolating results from 
individual studies to the population. It has been suggested that an 
optilnallevel for an individual may be too rnuch for a population, given 
the distribution of alcohol consumption in a particular population (Skog, 
1996). Furthermore, it should also be noted that the consequences of 
akohol use vary from one individual to the other. While light-moderate 
drinking may prove beneficial for an individual, under certain 
cirClunstances it has also been associated with adverse consequences, 
even at low levels of conslunption. One clear example is pregnant 
women, who should be reconunended to abstain given the risk for Fetal 
Alcohol Syndrome reported even at 10'''' levels of conslunption, Other 
populations, such as those at risk for developing akohol dependence, 01' 
Chapter 10 
with specific diseases for which alcohol is knmvn to be contra-indicated 
should rather abstain. 
When evaluating the public health consequences of a message 
promoting moderate alcohol use, one should not be limited to health-
related aspects. The social and psychological problenls associated with 
adverse drinking patterns could actually be of greater hnportance than 
the health consequences of alcohol use from a public health standpoint. 
The burden of falnill' disruption, violence, crime, or being a victim of a 
road traffic accident caused by a drunk-driver therefore, must be kept in 
mind when discussing policy implications of alcohol use. 
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Summary 
Introduction 
The relationship between alcohol consumption and health has been 
widely studied. Most of the studies conducted to date reported health 
benefits associated with light-moderate doses of alcohol. Given the shape 
of the association, the relationship between alcohol conslunption and 
health is often described as being U- or J-shaped. Although results seem 
to be consistent and have been replicated with case-control and 
prospective study-designs, in variolls countries, in both gender 
categories and across racial groups, the explanation of the findings is not 
yet well understood. With this study we aitned at gaining insight into the 
understanding of the Inechanisll1s underlying the U-shaped curve. 
VVe assessed the relationship behveen alcohol consumption and 
mortality but we added to the picture subjective health measures such as 
perceived general health, health complaints and chronic conditions. We 
studied the role of drinking pattern and of psychosocial stressors in the 
explanation of the U-shaped curve and we proposed and assess the 
possibility that the stress-buffering effects of alcohol consumption 
explained the lower health risk observed for light-moderate drinkers. 
Data source 
For the present study data from the GLOBE study was used. The GLOBE 
study is a longitudinal study conducted in the South East region of The 
Netherlands in 1991, aiming at investigating the health and living 
conditions of the population of Eindhoven and its surroundings. For the 
baseline data-collection, a response rate of 70,1% ,vas achieved, which 
allowed the study to be conducted with a very large sample of 18,973 
individuals. Detailed infonnation on alcohol conslunption as well as on 
health and other socio-demographic and behavioral factors were 
collected by means of a questionnaire; in order to obtain a more complete 
assessment of some specific factors (certain health and personality 
characteristics) additional personal interviews 'were conducted. For the 
present stud)~ information collected also in one of the follow-up 
measurements, in 1997, was used to categorize individuals according to 
whether or not they were long-term abstainers or former drinkers and to 
study the possible health differences between these two groups. 
Results 
In Chapter 3 of this thesis we studied the association between alcohol 
conslunption and a nUlnber of health indicators: n10rtality, perceived 
general health, health complaints, chronic conditions and the 
Nottingham health profile. In agreement with results presented by other 
researches, in our study, a J-shaped curve described the relationship 
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between alcohol consUlnption and lllortality. We also fotuld the sanle 
curvilinear pattern (U- or J-shaped) for subjective health measures. Light 
and llloderate drinkers had lower lllortality rates and enjoyed better 
subjective health than either abstainers or heavy drinkers. 
Most of the studies conducted to date have classified individuals 
according to their average alcohol intake, disregarding other aspects of 
drinking pattern that could influence health. SOlneone who consumes 
one or two glasses of ,vine everyday is grouped together with someone 
\vho drinks six glasses of whiskey once or twice per week, since their 
average alcohol intake is comparable. These differences in drinking 
pattern could also be reflected in health differences within the drinkers. 
In our study, several aspects of drinking pattern, nanlely, heavy drinking 
episodes, frequency of the consumption and type of beverage consUlned 
were studied. 
In Chapter 3, frequent heavy drinking episodes \vere positively 
associated ,vith increased Inortality rates but did not seenl to be related 
to other subjective health Ineasures. 
In Chapter 4 we assessed the health differences between drinkers of 
comparable average intakes and different drinking frequencies. The role 
of frequency of the consumption in determining the health consequences 
of drinking was also assessed. We found that at any given level of alcohol 
intake, regular drinkers were better off than sporadic drinkers. 
In Chapter 5, we studied health differences in terms of mortality and 
subjective health measures mnong drinkers of different beverage-types. 
Wine drinkers, and to a lesser extent beer drinkers, were observed to be 
better off than drinkers of other beverages, after accounting for average 
alcohol intake. Although differences in drinking pattei'll did not seem to 
be responsible for the health differences observed, other socio-
denlographic and behavioral characteristics distinguishing drinkers of 
different beverage types contributed to the explanation of the health 
differences observed by type of beverage. 
In Chapter 6 we assessed the contl'ibution of former drinkers and sick-
quitters to the explanation of the elevated health risk observed mnong 
abstainers for subjective health measures. We also explored the 
possibility that confounding would explain the differences in subjective 
ill health between abstainers and drinkers. In our study, both selection 
and confounding contributed partly to the explanation of the elevated 
risk for subjective ill health alnong abstainers. Howevel~ after removing 
fanner drinkers and sick-quitters from the group of abstainers (selection) 
and accounting for socio-delllographic and behavioral differences 
(confounding), abstainers were still observed to be at higher risk for 
subjective ill health than drinkers. Thus, besides selection and 
confounding, causation seenled to playa role in the explanation of the 
relationship between alcohol constunption and subjective ill health. 
The fact that the same curvilinear pattern was observed for the 
relationship between alcohol conslunption and mortality but also the 
relationship between alcohol consulllption and subjective health 
measures was considered an indication for the existence of a non-purely 
biological mechanism for the explanation of the U-shaped curve. In the 
second part of the present study we proposed a model based on the 
stress-buffering effects of alcohol on health. The first step taken in this 
direction consisted in the study of the prevalence of psychosocial 
stressors mnong abstainers and heavy drinkers (the two ends of the U-
shaped curves). 
In Chapter 7, SOllle life-events and also SOlne chronic stressors were 
related to both, abstinence and heavy drinking. Abstainers and heavy 
drinkers were not only at higher health risk but they were also more 
likely to report adverse life-events and chronic stressors. 
In Chapter 8, another type of stressol~ adverse working conditions, was 
studied in association with abstinence and heavy drinking in the 
working population. Individuals working in highly adverse physical 
working conditions and those who reported high delnands at ,""ork 'were 
observed to be more likely to drink heavily than to drink light-
1110derately. Howevel~ we failed to find a relationship between adverse 
'working conditions and abstinence. 
In Chapter 9 we proposed and tested the hypothesis that health benefits 
for light-moderate drinkers would be due to the fact that light-moderate 
alcohol consumption buffers the effects of stressors on health. In our 
study, 'we found only little evidence to support this hypothesis. 
Contributions to the explanation of the V-shaped curve 
The discussion of our results and the lllain conclusions of our study are 
exposed in Chapter 10 of this thesis. We observed that some 
characteristics of the drinking pattern, such as frequency of heavy 
drinking episodes contributed to the explanation of the U-shaped curve, 
by explaining the elevated health risk among heavy drinkers. Other 
aspects of drinking pattern, such as regularity of the consumption or 
type of beverage consllllled, on the contrary, did not contribute to the 
explanation of the U-shaped curve. 
The elevated health risk among abstainers was also an issue of study in 
this thesis. Selection and confounding contributed partly to the 
explanation of the elevated health risk among abstainers. Howevel~ 
neither of these two mechanisms fully explained the elevated health risk 
mnong abstainers and thus, besides selection and confounding, 
causation seemed to playa role in the explanation of the relationship 
between alcohol conSu111ption and subjective ill health. 
Psychosocial stressors (life-events, chronic stressors and adverse 
working conditions) were observed to contribute to the explanation of 
the U-shaped curve. Howevel~ we found no evidence to support the 
hypothesis that light-moderate alcohol consumption buffers the effects of 
stressors on health. 
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From the public health standpoint, our findings have several 
implications. In the first place, certain drinking patterns, such as binge 
drinking or heavy drinking episodes and also sporadic drinking, in 
addition to the already known adverse social consequences, were 
associated with adverse physical health measures. These findings should 
be used to prevent adverse drinking patterns, not only mnong heavy 
drinkers, but also among the total drinking population. Secondly, 
although our study supported that light·moderate drinking was 
associated with larger health benefits than abstinence, as we argued in 
Chapter 10, this finding should not be translated into a public health 
111cssage encouraging light-nl0derate drinking. Such a message is likely 
to increase harm rather than to reduce it at the population level. 
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Inleiding 
De relatie tussen het gebruik van alcohol en gezondheid is uitgebreid 
onderzocht. De resultaten van eerder verschenen onderzoeken wezell uit 
dat matig alcoholgebruik gunstige invloeden heeft op de gezondheid. De 
rdatie tussen het gebruik van alcohol en het effect op de gezondheid 
wardt veclal beschreven door rniddel van een U- of een J-vonnig ver-
band. Ondanks de consistentie van de resultaten die zmvel door mid del 
van patient-controle onderzoeken als prospectieve studies onderzocht 
zijn in verscheidene landen, onder InalUlen en vrotlwen en onder ver-
schillende ehlischc groepen, lvas de verklaring van de bevindingen niet 
bevredigend. 
Door middel van dit onderzoek hebben we getracht inzicht te verschaf-
fen in het mechanisme wat ten grondslag ligt aan de U-vormige relatie. 
De relatie tu.ssen het gebruik van alcohol en mortaliteit is onderzocht. 
Daarnaast hebben 'we subjectieve gezondheidsmaten zoals algemene 
gczondheidstoestand, gezondheidsklachten en chronische aandoenin-
gen aan het model toegevoegd. Vervolgcns hebben \ve de rol van 
drinkpatroon en psychosociale stress- vel'ool'zakende factoren als 
mogelijk vcrklaring 1'001' de U-vonnige l'elatie onderzocht. Ook is de 
mogelijkheid onderzocht dat de stress-verlagende effecten van alcohol-
gebl'llik het risico op gezondheidsklachten bij licht-matig gebrllikers ver-
laagt. 
Onderzoekspopulatie 
Het onderzoek dat ten grondslag lag aan dit proefschrift is uitgevoerd 
door gebl'uik te lnaken van gegevens van het GLOBE-onderzoek. Het 
GLOBE-onderzoek is een longitlldinaal onderzoek, uitgevoerd in 1991 in 
een Zuid-Oostelijk gebied van Nederland. Het doel van het GLOBE-
onderzoek was het onderzoekcn van de gezondheid en levensOln-
standigheden van de bevolking van Eindhoven en olllgeving. 
Van 18.973 personen (response 70.1%) werden de gegevens verzallleld. 
Gedetailleerde inforlllatie op het gebied van alcoholconsumptie, gezond-
heidI socio-demogl'afische en gedragsfactoren wel'd verzameld door 
middel van een vl'agenlijst. Teneinde complete informatie over specifieke 
factaren te verkrijgen (bepaalde gezondheids- en persoonlijkheidskarak-
teristieken) werden de deelnemers pel'soonlijk geintel'vie\vd. 
Om te bepalen of personen geclassificeerd konden worden als lang-
dudge onthouders of vroegcl'e gebl'uikers van alcohol, en om 1110gelijkc 
gezondheidheidsvel'schillen tussen deze twee groepen te onderzoekenl 
zijn gegevens gebruikt van de follow-up meting die in 1997 heeft plaats-
gevonden. 
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Resultaten 
In hoofdstuk 3 van dit proefschrift hebben we de rclatie onderzocht 
tussen het gebruik van alcohol en cen aantal gezondheidsindicatoren: 
1l10rtaliteit, perceptie van de gczondheid, gezondheidsklachten, chronis-
che ziekten en hct Nottinghanl gezondheidsprofiel. De resu1taten van 
OilS onderzoek toonden, in overeenstenuning met eerdere bevindingcn 
vall andere onderzoekers, een J-vormig verband tussen het gebruik van 
alcohol en rnortaliteit aan. Hetzelfde curvilineaire verband (U- of J-
vormig) werd gevonden voor subjectieve gezondheidstnaten. De sterfte 
bij lichte en matige a1coholgebruikcrs was lager. Zij voelden zich evc-
neens gczonder dan personen die geen alcohol gebruikten en dan zware 
drinkers. 
De meeste onderzoeken die tot dusverre zijn uitgevoerd hebbcn de 
onderzoekspersonen gec1assificeerd op basis van hun gelniddelde alco-
holinname. Hierbij wordt geen rekening gehoudcn Inct andere aspecten 
van hct drinkpatroon die van invloed ktuUlen zijn op de gezondheid. 
Een persoon die een of twee glazen wljn per dag drinkt, wordt dan 
vergelijkbaar geacht met een persoon die een of twee maal per week zes 
glazen whisky drinkt, omdat de gemiddelde alcoholinnmnc vergelijk-
baar is. Deze verschillen in drinkpatroon zoudcn ook verschillen in 
gezondhcid bitulcn de drinkers kUlUlen veroorzaken. In dit onderzoek 
hebben lve verscheidene aspeden van het drinkpatroon, nmnelijk 
episodes van zwaal' dl'ankgebrl1ik, frequentie van het alcoholgcbruik en 
type drank, onderzocht. 
Zoals bcschrcvcn in hoofdstuk 3 bleken freql1ente episodes van zwaar 
drankgebruik positief geassocieerd te zijn met een t'Oegenomen lnOl·tal-
iteH. Zij leken echter niet gerelateerd te zijn aan andere subjectieve 
gezondheidsmaten. 
In hoofdstuk 4 hebben we de gezondheidsverschillen tussen gebruikers 
van vergelijkbare gel11iddelde hoeveelheden en verschillende gebruiks-
frequenties met elkuul' vergeleken. De 1'01 van frequentie van alcoholcon-
sunlptie in relatie tot gezondheidsklachten is eveneens onderzocht. Wij 
vonden dat bij een gelijkgestelde alcoholinnal11e, personen die regel-
matig dronken zich betel' voelden dan personen die zo nu en dan 
drinken. 
In hoofdstuk 5 zijn de rcsultaten beschreven van het onderzoek \vaarin 
we gezondheidsverschillen in tennen van mortaliteit en subjectieve 
gezondheidsl11aten verge Ie ken hebben tussen verschillende 
dranksoorten. Rekening houdend met het gemiddelde alcohoIgcbruik, 
voelden gebruikers van wijn, cn itl1ninderc lHate bierdrinkers, zich betel' 
dan gebruikers van andere dranksoorten. 
Of schoon verschillen in drinkpatroon niet verantwoordelijk leken te zijn 
VOOl' verschillen in gezondheid, droegen andere socio-demografische en 
gedl'agskarakteristieken bij aan de verklaring van gczondheidsver-
schillen tussen de verschi11cnde dranksoorten. 
In hoofdstuk 6 hebben we de bijdrage bepaald van vl'Oegere drinkers en 
personen die stopten met drinken vanwege een slechte gezondheid op 
het toegenOlnen gezondheidsrisico voor subjectieve gezondheidsll1aten 
onder onthouders, 
Eveneens ,verd onderzocht of confounding de verschillen in subjectieve 
slechte gezondheid tussen onthouders en drinkers kon verklaren. In ons 
onderzoek bleek zowel selectie als confouding deels bij te dragen aan de 
verklaring voor het verhoogde risico op subjectieve slechte gezondheid 
bij onthouders. Na het uitsluiten van vroegere drinkers en personen die 
stopten Inet drinken vanwege een slechte gezondheid (seledie) en reken-
ing houdend lllet socio-dclnografische en gedragsveTschillen (confound-
ing), bleef het risico bij onthouders hoger dan bij drinkers. Naast selectie 
en confounding, leek een causaal verband van belang te zijn in de relatie 
tussen alcoholgebruik en subjectieve slechte gezondheid. 
Het feit dat zowel de relatie tussen alcoholgebruik en mortaliteit als de 
relatie tussen alcoholgebruik en subjectieve gezondheids111aten 
beschreven konden ,,'orden 11let behulp van een curvilineair patroon, 
werd gezien als een indicatie voor het bestaan van een niet geheel biolo-
gisch mechanisme voor de verklaring van het U-vonnig verband. In het 
tweede deel van het onderzoek hebben we een model gebaseerd op de 
stress-venninderende effeden van alcohol op de gezondheid. 
De eerste stap in deze rkhting ,vas het onderzoek naar de prevalcntie 
van psychosociale stress- veroorzakende factoren onder onthouders en 
zware drinkers (de twee uiteinden van de U-vormige curve). 
In hoofdstuk 7 bleken enkele life-events en enkele chronische stress-
veroorzakende fadm'en gerelateerd aan zowel onthouding ais zwaar 
a1coholgebruik. Het risico was niet aIleen hoger bij onthouders en zware 
drinkers, maar zij meldden ook vaker negatieve life-events en chronische 
stress-veroorzakende factoren. 
In hoofdstuk 8 hebben ,ve een ander type stress-veroorzakende factol~ 
namelijk slechte arbeidsomstandigheden, onderzocht in relatie tot 
onthouding en zwaar drankgebruik in de werkende populatie. Personen 
die werken in een 0111geving 111et zeer slechte fysieke arbeidsOln-
standigheden en personen die Ineldden dat de werkdruk te hoog was, 
gebruikten frequenter grate dan matige hoeveelheden. Er was geen 
duidelijke relatie tussen slechte arbeidsomstandigheden en onthouding. 
In hoofdstuk 9 hebben we de hypothese getest dat het gezondheidsvo-
ordeel voor licht-matige alcoholgebruikers verklaard wordt door het fcit 
dat deze hoeveelheden alcohol de effecten van stress-veroorzakende fac-
toren op de gezondheid vermindert. In onze studie hebben we weinig 
bewijs gevonden dat deze hypothese ondersteunt. 
Bijdrage aan de verklaring van de U-vormige relatie 
De discussie van de resultaten en de conc1usies van onze onderzoeken 
zijn beschreven in hoofdstuk 10 van dit proefschrift. 
We vonden dat enkele karakteristieken van het drinkpatroon, zoals fre-
quentie van episodes van zwaat' drinken, bijdroegen aan de verklaring 
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van de U-vonnige curve en het verhoogde gezondheidsrisico onder 
zware drinkers. Daarentegen droegen andere aspecten van het drinkpa-
troon, zoais regelnlaat van conslunptie of type drank, niet bij in de verk-
Iaring van de U-voflllige curve. 
Het verhoogde risico bij onthouders werd beschreven in dit proefschrift. 
Selectie en confounding vOl'mden deels een vel'klaring VOOl' het vel'-
hoogde risico bij onthouders. Echtel~ geen van beide Inechanislnen kon 
het verhoogde risico geheel verklaren en dam'01n zal naast selectie en 
confounding een oOl'zakelijke verband van belang zijn voor de verklar-
ing van de relatie tussen alcoholgebl'llik en subjectieve slechte gezond-
heid. 
De bijdrage van psychosociale stress-veroorzakende factoren (life-
events, chronische stressoren en slechte arbeidsomstandigheiden) aan de 
U-vornlige relatie is onderzocht. Echtel~ we waren niet in staat be1vijs te 
leveren voar de hypothese dat licht-matig alcoholgebl'llik het effect van 
shess-ve1'oorzakende facto1'en op de gezondheid tegen gaat. 
Vanuit het stand punt van de maatschappelijke gezondheidszorg bezien, 
hebben onze resultaten verscheidene hnplicaties. Ten cerste, bepaalde 
drinkpatronen, zoals in korte Hjd zeer veel drinken of episoden van 
Z1\'aa1'- of sporadisch drankgebruik, naast de reeds bekende negatieve 
sociale consequenties van drankgebruik, hielden verband met negatieve 
gezondheidsmaten. De resultaten zouden 1110eten \vorden gebrllikt 0111 
slechte drinkpatronen, niet aIleen onder zware drinkers maar ook in de 
totale poplliatie drinkers, te voorkomen. Ten tweede, ondanks het feit 
dat ons onderzoek ondersteunde dat licht-matig a1coholgebruik geasso-
cieerd was 111et grotere gezondheidsvoordelen dan onthouding (hoofd-
stuk 10), is het niet mogelijk om dit resultaat dat licht-matig alcoholge-
bruik stiInuleert, te vertalen in een maatschappelijk verantwoord advies. 
Dit ad vies zal op populatieniveau waarschijnlijk meer schade aanrichten 
dan voordelen opleveren. 
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Resumen 
Introducci6n 
La relacion entre el consumo de alcohol), la salud ha sido IllU)' estudia-
da. La ma),oria de los estudios llevados a cabo hasta la fecha coinciden 
en sef1alar efectos beneficiosos asociados con eI conSUIllO Hgero a 1110d-
erado de alcohol. Dada la forma de esta asociaci6n, la relaci6n entre el 
conSUIllO de alcohol y la salud se describe a Inenudo C01110 una relacion 
en fonna de U 0 de J. Aunque los resultados parecen ser coherentes y han 
sido replicados con diseftos experimentales de casos y controles como 
con estudios longitudinales, en diversos pafses, entre hombres y Iluljeres, 
yen diferentes grupos l'aciales, los mecanismos que explican estos resul-
tados no se conocen con c1aridad. Can el presente estudio nos pro-
poneIllos contribuir al entenditniento de los InecanislllOS que actuan de 
fondo en la curva en fonna de U entre el conSlllno de alcohol y la salud. 
Para ello, investiganlos la relaci6n entre el consumo de alcohol y la 11101'-
talidad pero tambh§n incorpol'atlloS el estudio de aspectos InaS subjetivos 
del ambito de la salud, tales COIllO Ia percepcion general de la propia 
saIud, asi C01no las 1110lestias 0 enfennedades cr6nicas. En nuestro estu-
dio, analizalllos el papel que deselnpeflan los distintos aspectos que con-
stituyen el patron de consllmo de alcohol, asf como el que deselnpeftan 
los fadores psicosociales en la explicaci6n de esta 1'elaci6n en fonna de U, 
y propusitnos y valoral11os la posibilidad de que el conSUlllO de alcohol, 
lnediante sus p1'opiedades para la aillortigllacion del estres, contribuyan 
a 1a explicacion del menor riesgo de salud asociado con el constUl1O 
ligero a moderado de alcohol. 
Fuente de datos 
Para la realizaci6n de este estudio nos servhnos de los datos de un estu-
dio Hamado GLOBE. El GLOBE es un estudio longitudinaillevado a cabo 
en la region del sudeste de Holanda en 1991 )' que tenia como objetivo 
principal investigar la salud )' las condiciones de vida de la poblacion de 
Eindhoven y de sus alrededo1'es. 
En la prinlera 1'ecopilaci6n de datos del estudio se consigui6 una tasa de 
participaci6n del 70.1%, 10 cual nos penniti6 disponer de una gran mues-
tra poblacional para nuestro estudio, formada pOI' 17.973 individuos. A 
traves de un cuestionario se obtuvie1'on datos relativos al conSUIllO de 
alcohol y la salud, asf COIllO sobre aspectos socio-delnognHicos de los 
participantes y otros aspectos de Stl condl1cta. Ademas, se llevaron a cabo 
entrevistas personales para la obtenci6n de informacion IlUtS detallada 
sabre aspectos mas especfficos, tales como ciertos aspectos relativos a la 
salud 0 a la personalidad de los participantes. 
Para el presente eshldio, talnbien hemos utilizado la infonnaci6n recogi-
da en uno de los cuestional'ios de seguimiento, realizado en 1997, can el 
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fin de poder c1asificar a los participantes del estudio dependiendo de gue 
fueran 0 no abstemios a largo plaza 0 de gue hubieran dejado de beber 
alcohol en un pasado reciente, y de este modo estudial' las posibles dife-
rencias a nivel de salnd entre estos dos grupos. 
Resultados 
En el Capitulo 3 de est a tesis, estudiamos 1a asociaci6n entre el COllSUlllO 
de alcohol), una serie de indicadores de salud: mortalidad, percepci6n 
sabre la saind general, molestias y enfel'rnedades cronieas, asf como el 
cuestional'io Nottinghmn sabre salud general. De acuerdo con los resul-
tados presentados pOl' otros investigadores, en nuestro estudio observa-
11108 una relacion en forma de J entre el canSUIllO de alcohol y la lllorta-
lidad. El 111ismo patron, una relaci6n clll'vilfnea (en fonna de U 0 de J) 
nos sirvi6 para caracterizar la relaci6n entre el COl1SlImO de alcohol y el 
resta de los indicadorcs de sulud. Los bebedores ligeros 0 moderados se 
caracterizaron pOl' tener tasas de l110rtalidad mas bajas Y pOl' tener 111ejor 
salud a nivel subjetivo que los abstelnios 0 los bcbedorcs cxccsivos. 
La Inayoria de los estudios realizados hasta Ia fecha clasifican a los indi-
viduos en base al consumo medio de alcohol, dejando de lado otros 
aspectos sobre el patron de conSUIllO que pueden ineidil' sobre su salud. 
Una persona que bebe uno 0 dos vasos de vino al dia y una persona que 
conSlune seis vasos de whisky en un dia se agrupan dentro de Ia 1nislHa 
categoria puesto que su consumo medio de alcohol es equivalente. Estas 
difereneias en el patron de conSUIllO pueden reflejarse en difereneias a 
nive} de salud. En nuestro estudio hen10s tenido en cuenta diversos 
aspectos sobre el patron de COnSllJ1l0, tales COIl10 episodios de intoxi-
caeion alcoh6lica, Ia frecuencia del consumo 0 el tipo de bebida conSlllll-
ida. 
En el Capftulo 3 observamos c6mo aquellas personas que frecuente-
Inente presentan episodios de intoxicaei6n, tenian una 1Hayor tasa de 
1110rtalidad, aunque no parecian tener mayor riesgo en clIanto a otros 
aspectos de salud l11aS subjetivos. 
En el Capitulo 4 estudiamos las diferencias a nivcl de salud entre 
bebedores que teniendo el mismo con sumo t11edio de alcohol se carac-
tel'izaban pOl' beber con distinta frecueneia. Es deeil~ investigamos el 
papel que juega la frecuencia con Ia que se conSU111e alcohol en Ia deter-
tninaei6n de las consecueneias a nivel de salud. A un 111isIll0 nivel de con-
SUIll0 tnedio de alcohol, los bebedores que distribuyen el conSUIllO a 10 
largo de Ia seillalla disfrlltan de mejor salud que los que concentran el 
consumo en ll1enos dias. 
En el Capitulo 5 investigamos las posibles difercncias entre los consum-
idol'es de las distintas bebidas alcoholicas, tanto a nivel de 1nortalidad 
C01110 con respecto a otros aspectos mas subjetivos de Ia propia salud. De 
acuerdo con nuestro estudio, los constunidores de vino, y en IHenor 
medida los consUl11idores de cerveza, Henen mejor salud que los con-
sumidores de olms bebidas alcoh6licas. Estas difereneias no parecen 
Resumen 
deberse a diferencias en cl patron de consumo, si no mas bien a diferen-
cias sociodel11ogrMicas y conductuales entre los consumidores de los dis-
tintos tipos de bebidas. 
En el Capitulo 6, para explicar el elevado riesgo de salud a nive! subjeti-
vo observado entre los abstemios, estudial110S la contribuci6n de la pre-
sencia de ex-bebedores y, en especial, de aquellas personas que dejaron 
de beber por motivos de salud. Tambien estudiamos la posibilidad de 
que otros fadores extranos pudieran confundir la relaci6n entre el con-
SU1110 de alcohol y la salud, contribuyendo a explicar las diferencias 
observadas. En nuestro estudio, tanto la presencia de ex-bebedores COlll0 
las diferencias sociodemogrMicas y conductuales entre bebedores y 
abstemios contribuyeron a la explicacion del elevado riesgo de salud 
observado entre los abstemios. Sin embargo, desplH~s de elhninar a los 
ex-bebedores del grupo de los abstemios, y de tener en cuenta las dife-
rencias sociodell1ograficas y conductuales, los absten1ios segufan presen-
tando un mayor riesgo sanitario que los bebedores ligeros 0 1110derados. 
Por ello, parece que detras de la explicacion de dicho riesgo hay fadores 
de causalidad. 
El hecho de que se presentara Ia lnisma forma curviHnea en 1a relacion 
entre el conSUlno de alcohol y Ia 1110rtalidad, asf C01110 entre el consumo 
de alcohol y aspectos relativos a la salud de caracter l11aS subjetivo, tue 
considerado como un indicio de la existencia de factores que no fueran 
pural11entc bio16gicos en la explicacion de dicha relacion. En la segunda 
parte de esta tesis, pOI' tanto, propusiInos y pusinlos a prueba un mode-
10 bas ado en los efectos de amortiguacion del estres causados pOI' el con-
SUIllO de alcohol. EI primer paso a seguir fue el estudio de Ia prevalencia 
de fadores estresantes tanto sabre los absternios C0l110 sabre los 
bebedores excesivos (los dos extremos de la U). 
En el CapItulo 7, algunos acontechnientos vHales y algunos fadores 
estresantes de canlcter cronicc) se relacionaron con la abstinencia, pOI' un 
lado, y con cl conSUlno excesivo, pOl' otro. Abstemios y bebedores exce-
sivos no solo tienen un mayor riesgo a nivel de salud, sino que tmnbien 
se mostraron mas propensos a sufrir acontecinuentos advcrsos y situa-
ciones estresantes de caracter cronico, en comparacion con los consluni-
dores ligeros 0 l11oderados. 
En el Capitulo 8, estudial110s la relacion entre otro tipo de factor estre-
sante, corno son las condiciones laborales adversas, la abstinencia y cl 
conSUlllO excesivo de alcohol. Aquellas personas que ocupaban puestos 
de trabajo en condiciones ffsicas adversas y aquel1as que tenian lllucha 
presion Iabora!, eran InaS propensos a beber de manera excesiva. Sin 
embargo, a 10 largo de nuestro estudio no encontranl0S relacion alguna 
entre condiciones laborales adversas y la abstinencia. 
En el Capitulo 9 propusimos y pusimos a p1'lleba la hipotesis de que los 
efectos bencficiosos del conSUlllO ligero 0 moderado de alcohol se 
debieran al hecho de que el alcohol sirve de amortiguador frente a 105 
factores estresantes. En nuestro estudio cncontrmnos lllUY poca eviden-
cia para confinnar esta hipotesis. 
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Contribucion a la explicacion de la relacion en fonna de U 
En el Capitulo 10 de esta tesis analizanlos los resultados y presentamos 
las principales conclusioncs de nuestro estudio. En el observamos C61110 
algunas caracteristicas del patron de consumo de bebidas alcoh6licas, 
tales como In frecuencia de episodios de intoxicaci6n, han contribuido a 
In explicaci6n de Ia relaci6n en forrna de U entre los bebedores excesivos. 
Sin clnbargo, otros aspectos del patron de conSlllllO, como son Ia fre-
cueneia del consumo 0 el tipo de bebida conslimida, no parccen COI1-
tribuir a Ia explicaci6n de los resultados. 
EI alto riesgo de salud observado entre los abstemios fue tambien objeto 
de nuestro estudio. La presencia de ex-bebedores y las diferencias a nivcl 
sociodclnognHico y conductual observadas entre abstemios y bebedores 
explican en parte su elevado riesgo para padecer enfennedades. Sin 
elnbargo, ninguno de estos dos lllecanislllOS sirvi6 para explicar c01nple~ 
tanlente este riesgo)" por eUo, cabe esperar un factor de causalidad como 
alternativa a In explicacion de este riesgo. 
Algunos factores psicosociales (acontedmientos adversos, factores estre-
santes de cankter cranieo 0 condiciones laborales adversas) con-
tribuyeron a la explicad6n de Ia relacion en fonna de U. A pesar de ello, 
en nuestro estudio no pudhnos confinnar la hip6tesis de que esta reduc-
d6n del riesgo entre bebedores ligeros 0 moderados se deba al hecho de 
que el alcohol anlortiglie los efectos de los fadores estresantes sobre la 
salud. 
Nuestro estudio tiene varias consecuencias desde el punto de vista de la 
salud publica. En prhner lllgal~ algunos aspectos del patron de consmno 
de bebidas alcoholicas, tales como los episodios de intoxicacion y la dis-
tribucion ternporal del consunlO de alcohol, estan relacionados no s6lo 
con consecuencias adversas a nive! social sino tanlbien con consecllen-
das adversas a nivel de salud. Estos resultados pueden sel' utilizados 
para prevenir ciertos patrones de cOnStllnO, no solo entre los bebedores 
excesivos sino entre todos los bcbedores. En segundo lugm~ aunque nue-
stro estudio mantiene que el consumo Hgero y moderado de alcohol esta 
asociado can aspectos beneficiosos a nive} de salud, tal y como discuti-
1110S en el Capitulo 10, estos resultados no deb en set intel'pretados C01110 
un lnensaje que prOlllocionc cl conSUIllO ligero a Illoderado de alcohol 
entre la pobladon, puesto que tal Jnensaje es probable que suponga un 
aUI11ento en los riesgos asociadas can el conSUIllO de alcohol mas que una 
reduccion de los mismos. 
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